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1.0 INTRODUCTION

This Electric Resistance Heating (ERH) Treatability Study Work Plan has been prepared for Site 22,
former Building 105_ Old Dry Cleaning Facility, at the Naval Station_(NS) Great Lakes located in Lake
County, Hlinois. The plan has been prepared under the Comprehensive Long-Term Environmental Action
N.avy IV, Contract Number N62467-04-D-0055, Contract Task Order 0009. The purpose of this Work
Plan is to provide details on the ERH treatability study and the associated sampling and waste

management activities.

The groundwater and soil sampling associated with this work plan will be conducted in accordance with
the Quality Assurance Project Plan (QAPP) for NS Great Lakes (revised June 2003) and specifically
Appendix IX, which was prepared for the Remedial Investigation and Risk Assessment (RI/RA) at Site 22.

- The QAPP presents the orgamzatlon objectives, planned activities, and specific quality assurance/quality

control (QA/QC) procedures assocnated with the Stte 22 - Building 105 Old Dry Cleaning Facility at NS
Great Lakes. Specific protocols for sampling, sample handling and storage, chain of custody, and
laboratory and field analyses are also described. The June 2003 QAPP also incorporates the Health and :
Safety Plan (HASP) for the site; the HASP has been updated to include addmonal requirements for these
actlvmes and is presented in Appendix A.

The Navy is |mplement|ng this treatablhty study W|th a team including representatlves from the llinois

. Environmental Protection Agency (llinois EPA) Naval Facilities Engmeerlng Field Division Southern

(NAVFAC EFD SOUTH), the Navy’s consultant Tetra Tech NUS, Inc. (TtNUS), and the NS Great Lakes
Environmental Department :

1.1 ' FACILITY AND SITE BACKGROUND

NS Great Lakes (see Figure 1-1) covers 1,632 acres of Lake County, lllinois. Lake County is located in

" northeastern lilinois, north of the City of Chicago, and comprises 24 miles of Lake Michigan shoreline.
- Lake County extends from the Wisconsin border south to Cook County and from Lake Mlchlgan west to

McHenry County. Lake County is divided into 18 townships, 52 mcorporated cmes and vnllages and 18
unincorporated cmes and villages.

NS Great Lakes administers base operations and provides facilities. and related support to training
activities (including the Navy's only boot camp) as well as a variety of other military commands located on

base. There are a variety of land uses that currently surround NS Great Lakes. Along the northern

040611/P _ : 1t . o CTO 0009



Naval Station Great Lakes

Site 22 Work Plan for ERH Treatability Study
Revision: 0

Date: April 2006

Section: 1.0

Page: 20of5 -

boundary of the base are the most highly urbanized and industrial areas. Much of the land beyond the
. northwestern site boundary cbmprises unincorporated lands of Lake County and lies vacant except for
scattered retail ‘and residential properties. Adjacent to the western boundary are primarily industrial

- properties; while along the southern bouhdary is a mixture of public open'space and residential land -

~(TINUS, June 2003).

Site 22 is bounded on the south by Porter Street, on the west by a vacant asphalt-'paved lot, on the north
by Bronson Avenue, and on the east by Sampson Street (see Figure 1-2). The former building was a
slab-on-grade structure measuring epproximately 150 feet by 70 feet. The former 10,500-square foot
building occupied a lot measuring approximately 250  feet by 115 feet. NSI Great Lakes (U.S. EPA
#1L7170024577) -has operated with Resource Conservation and Recovery Act (RCRA) interim status
authorization 'sinde_ November 19, 1980. Building 105 was originally included in ar RCRA Part A permit
that has been modified over the past 25 years. -

Building 105 was constructed in 1939 and was utilized ae a dry cleaning facility until 1993 or 1994 when it
was _converted to a vending machine supply and repair station. From 1993 or 1994 until February 2001,
the building was used to warehouse and repair vending equipment and products. The vending machine

supply and.repair operations ceased in February 2001, and the .building was vacant until it was

demolished in March 2003.

The RCRA unit in Building 105 (SO1) consisted of a drum storage area located inside along the eastern
wall. Hazardous waste consisting of spent tetrachloroethene_(PCE) from the laundry faeilities wae stored
-in this area from 1980 until 1987. The maximum quantity of waste stored at this unit is unknown; hewever
according to the revised RCRA permit, 165 gallons (three 55-gallon drums) was the maximum amount of
- waste stored at one time in this area. The storage area consisted of the concrete floor (no berms or
curbs were present) of the building adjoining the concrete block extenor wall. Near the storage area, two
cracks and construction joints were observed in the concrete floor, as well as a garage-type entry door
and several floor drains. -HiStor_ic building foundation plans show the floor drains were connected to the
storm sewer system located outside of the building.. No visual evidence of spillage (staining) was
observed or reported in this area, and the floor was in good condmon in February 2003 as indicated in the
Remedial Investlgatlon and Risk Assessment (RI/RA) report (TtNUS 2004)

'Th_‘e ‘building foundation plans also show two 6-inch drains from the gutter under the washing machines

associated with previous laundry operations. These drains were connected to a grease. catch basin -

located outside the southeastern corner of the building by a 6-inch cast iron pipe (see Figure 1-2). The
grease catch basin was apbroximately 5 feet by 7.5 feet by 5.5 feet deep with two chambers and had a

040611/P ' 1-2 CTO 0009
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6-inch tile effluent pipe. It is speculated that the effluent line from the grease catch basin was connected
to the waste water (sanitary) lines for NS Great Lakes. It is postulated that the soil and groundwater

- contamination is from this part of the dry cleaner operations.

1.2 | TREATABILITY STUDY DESIGN BASIS AND OBJECTIVES

ERH will be utilized for the treatabilty study. ln.'_this technology, the vadose zone and saturated soil are
heated via an electric current passed between subsurface electrodes. As the current warms the soil, a
portion of the soil moisture boils and becomes steam. The target contaminants also evaporate and are
carried with the steam to be recovered via a vapor recovery (VR) system More mformatlon on the ERH

~ systemis presented in Sectlon 2.0.

In general, the treatability study is designed based on information presented in the site RI Report (TtNUS,
July 2004) and Feasibility Study ('FS)Q (TtNUS, 20086), and subsequent groundwater and soil sampling
data (Baseline Sampling Work Plan, TtNUS, presented in. Appendix B).- ‘The purpose of this treatability
study is to signiﬁcantly reduce the mass of chlorinated volatile organic compounds (cVOCs) in the source
area and to determine the design parameters for a full-scale implementation of ERH, if necessary. The
following sections will provide more detalls on the design data and study objectlves '

1.2.1 Treatability Study Location and Depths

- The locations and depths of the study area were determ'ined based on the data obtained as part of the
~ site Rl 'and during baseline sampling conducted in November 2005. The area was selected because it
encompasses the suspected contaminant source area and addresses areas known to contain PCE
. concentrations greater than 20 milligrams pef kilogram:(mg/kg); 20 mg/kg represents the goal for the final
* average cVOC concentration following treatability study activities (Section 1.2.2). Figure 1-3 is included
to graphically present the locations and appfoximate results of the samples utilized to determine the ERH

area. . ' ' . .

The treatability study will be conducted in a 2,400 square foot area near the southeast corner of former
Bujlding 105, extending east to Sampson Street. Inside this area, three distinct depth intervals will be
treated: the northeast corner will be treated to a depth of 25 feet; the remainder of the eastern portion will
be treated to a depth of 18 feet; and the western portion of the area will be t_reated- to a depth of 8 feet
 (Figure 1-4). S | o

040611/P ‘ 1-3 ~ cT00009
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Based on calculations performed as part of the FS and recent data showing low concentrations in surface
soil outside of the ERH study area, the area mcluded in the treatabrhty study will address the vast majority

of cVOC mass on srte

- 1.2.2 Treatability Study Treatment Obijectives

As stated above, the goal of the treatability study is to reduce the -average ¢VOC concentration of
samples collected from the treatment area to below 20 mg/kg. For the purposes of this study, cVOCs are
considered to be the sum of the concentrations of PCE, trichloroethene (TCE), cis-1,2-dichloroethene
(cis-1,2-DCE), and vinyl ‘chloride (VC). The 20 mg/kg represents a reduction of 95.5 percent from the pre-
remediation sample data; the pre-remediation sample data include samples from the baseline sampling
event (Section 2. 1) and historical sample results. The samples collected to confirm thls reduction will be
~ collected from the same approximate location and depths (15 samples) as the pre-remediation samples.
The pre-remediation sample data are summanzed in Table 1-1; the locations of the samples are shown in
Figure 1-5. |

- The percent‘red'uction obtained via ERH will be calculated as follows. As shown on Table 1-1, the cVOC |

.- concentrations for the 15 samples were averaged to provide the PRE-REMEDIATION average cVOC
concentration (445,315 mg/kg). In order to calculate the ‘percentag‘e reduction obtained by ERH, samples
will be collected from these same locations and depths (15 samples) following remediation and the
POST-REMEDIATION average.cVOC concentration will be calculated in the: same manner as the

baseline. The following calculation will be used to determine the percent reduction:
% reduction = (445,335 mg/kg - POST-REMEDIATION average CVOC cbnc.) /(445,335 mg/kg)

Other objectives for the treatability study include determining the potentiél effectiveness and overall costs
- of implementing a full-scale system, if necessary, and potentially, reducing concentrations at the site
sufficiently to allow implementation of a closure plan that i_nbdrporates Land Use Controls (LUCs) for the

soil and groundwater at the site.

123 - Project Tgm Organization

TtNUS has been contracted by the Navy to perform the ERH Treatability Study that is described in more
detail in Section 2.0. TtNUS has'subcontracted Thermal Remediation Servibés, inc. (TRS) to provide, '
install, and operate the equiprnent for this study. The table below provides a summary of the roles and
responsibilities of TINUS and TRS during this project. -

040611/P . ) 1-4 ' CTO 0009
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Task TtNUS TRS
Determine treatability study Lead NA
location and depths _
Design of ERH wells and Review Lead
equipment layout ,
Coordination with Navy for utility Lead

location and work approvals

Assistance as required

Drilling for electrode and TMP

restoration

. . Lead, Subcontract TTL for drilling | Oversight
installation
ERH system design, permitting, | g iow and oversight Lead
installation '
Vapor recovery and treatment Review and oversight | Lead

| system : 3 '
ERH system »shakedow_n and Oversight Lead
start-up ,
ERH s.ystem O&M, vapor _ OverSight Lead
sampling, and weekly reports
Interlm and confirmatory soil - Lead NA
sampling _
Demobilization and site - Oversight Lead

Waste disposal — coordinated
with NS Great Lakes personnel

Lead, Subcontract PCI

Assist with spent carbon
reactivation

Final ERH treatability study
report .

lLead

Provide data as required

040611/P
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' TABLE 1-1

PRE-REMEDIATION SAMPLE DATA

SITE 22 - BUILDING 105 DRY CLEANING FACILITY

NAVAL STATION GREAT LAKES, ILLINOIS

(a) PCE - Tetrachloroethene
(b) TCE - Trichloroethene
(c) cis-1,2-dichloroethene

(d) VC - Vinyl chloride

Depth PCE (a) TCE (b) cis-1,2-DCE (¢) - VC(d) Total CVOCs (e)A
~ Sample No. (feet bgs) (mg/kg) (mglkg) _(mgkg) (mg/kg) (mg/kg)
NTC22SB20 6.7 26,000 ND (f) ND ND 26,000
NTC22SB21 - 9-10 9,300 1,800 5,800 ND 16,900
NTC225B21 - 13-14 160,000 10,000 13,000 ND 183,000
NTC228B22 7-8 19,000 ND ND ND 19,000
NTC22SB22  18-19 200,000 ND 'ND _ND 200,000
GL95-1055-13 . 2.5-3 1,500,000 ND “ND ND 1,500,000
NTC22MWosS .|  o0-1 190,000 ND ND ND 190,000
GL95-1055-12 . 0-05 370,000 ND ND ND 370,000
GL95-1058-12 ' 25-3 600,000 ND ND ND 600,000
NTC228B19 | 19 - 20 570,000 5,600 9,300 ND 584,900
| T0L01';G|?04 8-12 550,000 ND__ - 820 ND 550,820
NTC22MW10D ' 9-11 130,000 1,300 1,700 ND 133,000
NTC225B15 0-1 770,000 7,700 /52,000 ND 829,700
'INTC228B15 - 11-12. 590,000 ND ND ND 590,000
NTC22MWO06D 7-8 870,000 7,300 9,100 ND 886,400
AVERAGE o 436,953 2,247 6,115 ND 445,315
Notes:

(e) CVOCs - Chlorinated volatlle organic compounds (PCE, TCE cis-1,2-DCE and VC)

() ND - Non-detect
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2.0 WORK APPROACH

As stated above, TtNUS has subcontracted TRS to provide and operate the equipment for this ERH
treatability smdy. A description of the work approach for the project is presented in this section.
Additional details regarding the portions of the project subcontracted to TRS are presented in their Design
and Work Plan, which is included as Appendix C. '

The execution of the project includes various tasks, including: -

* Baseline Sampling (completed)

e ERH system installation

o ERH system start-up and operation

* Interim soil sampling

. System shut down and confirmatory sampling
e Waste management

¢ Reporting

2.1 ‘BASELINE SAMPLING

In November 2005, TtNUS conducted baseline soil and groundwater sarhpling to determine the optimal
extent of the ERH pilot study and provide data for evaluation of the effectiveness of the study in reducing
cVOC concentrations at the site. The work was conducted in accordance with the Baseline Sampling
Work Plan attached in Appendix B of this document and- Appendix IX of the QAPP, Field Sampﬁng Plan,.
~and Health and Safety Plan (TtNUS, 2003). The baseline sampiing event included collection of eight
“samples to either delineate or provide further data in the projected ERH area and six surface and near -
surface samples to determine the presence of éontamina_tion in areas outside the ERH area. The sample

results from the baseline sampling event are summarized in Table 2-1.

" The six samples from outside the ERH area showed that little contaminatiqn remained in surface areas

~ outside the suspected source area that had previously exhibited high cVOC concentrations. This was
believed to be due to construction activities associated with the demolition of Building 105 and installation
of the parking lot in the area. ' ) ’

Five of the eight samples collected inside the projected ERH area contained detectable concentrations of
cVOCs; these samples were combined with ten historical soil samples to provide the pre-remediation data
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set to which post-treatment confirmatory samples will be compared. This data set is presented. in Table
1-1 and the sample locations are shown in Figure 1-4.

Additionally, groundwater samples were collected from four of the site monitoring wells in the treatability
study area to provide information on pre-treatment conditions. These sample results are summarized in
Table 2-2. '

Complete information regarding the baseline sampling event (including Iaboratory analytical data, boring
logs, and sample log sheets) will be presented in the ERH Treatability Study Report that will be submitted
following completion of the study.

22 ERH SYSTEM INSTALLATION

Foltowing mobilization to the site, the subsurface components_of the system will be installed. Prior to
installation of the subsurface components, TtNUS will work with the appropriate NS personnel and the
Hlinois One-Call system JULIE to locate underground utilities and confirm that these utilities will not be
affected by the ERH activities. Addmonally, a fence will be erected around the entire study area to
prevent unauthorized access during installation and operation. The fence. will have “DANGER - HIGH
VOLTAGE" signs promlnently dlsplayed throughout its perimeter. Additional secunty will be provided for
the ERH PCU via key-lock doors on the PCU enclosure

Subsurface installation will include:

o 16 ERH electrodes
e Three temperature monitoring points (TMPs)

e Electrical service from the nearby electrical switch to the ERH Power Control Unit (PCU).

The design and locations of the electrodes and TMPs are included Appendix C. TtNUS, along with TRS,
wnII oversee the installation of these components. TRS will utilize a subcontractor who has experience at
the NS for |nstallat|on of the reqmred electrical components

Concurrent with the subsurface installation procedures, the groundwater rmonitorin'g wells in the E‘R_H'
treatment area (NTC22MWO05S, NTC22MW06S, NTC22MW10S, and NTC22MW10D) will be abandoned
per Hlinois EPA protocol. This is necessary because the high temperatures generated in the area would
be expected to destroy these polyvinyl chloride (PVC) wells. Three abandoned wells (NTC22MWO6S,
NTC22MW10S, and NTC22MW10D) will be re-installed in their present locations and to their present .
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~ depths following the treatability study. Contamination has not been detected in NTC22MWOSS in the two
sampling events for this site; therefore, this well will not be repiaced following the study.

Management of the soil cuttings generated during the subsurface installation is described in Section 2.6.

Following installation of the subsurface components, the surface piping and wiring will be connecteéd to -

~ the ERH equipment as described in Appendix C.

Prior to start-up of the system, applicable permits requirements will be met." Based on initial discussions
~ with the lllinois EPA, permit requirements include completing the substantive portions of the permits
~ below for review and approval by the Ilinois EPA: '

*  An underground injection control (UIC) permit to allow a portion of the recovered pore water to be
" recirculated to the electrodes to rnake sure that the backfill of the_electrodes borehole remains moist;

and

e An air permit from the lllinois EPA Bureau of Air to allow discharge of vapors from the VR system and
the ERH cooling tower. |

23 -~ ERH SYSTEM START-UP AND OPERATION

"-Followin'g installation of the 'equiprnent and piping, system start—up‘will be performed. A detailed
_descnptron of the start-up procedures is included in Appendix C. An important aspect of the start- -up will
"be making sure that the noise requirements of NS Great lakes are met at the nearby receptors (the
barracks located across Porter Av_enue and the fire station across Sampson Street). In addition to a
“soundproof enclosure and silencers placed on the blower inlet and outlet, additional measures will be »
taken if the mghttlme sound requirement of 60 decrbels (dB) is not met immediately upon start-up. These
measures could include construction of additional, msulated wooden enclosures around the Ioudest

vequrpment

Following start-up, system operation visits will be made weekly during initial operation and bi-weekly after
that period Syetem monitoring data such as electrical input, subsurface temperatures, and vapor flow
rates will be monitored remotely on a daily basis. Remedial progress will be tracked via ¢VOC removal
calculations based on samples collected from the recovered vapor stream dunng system operation.

Sampling frequencies and parameters are included in the Sampling and Analysis Plan that is ‘an
attachvment to TRS’ Design and Work Plan (Appendix C). The results of the vapor stream analyses will
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.- also be utilized to determine the need for change-out of the activated carbon to meet permit

requirements.

TRS will be'responsible for the day-to-day operation of the ERH system; TINUS will provide oversight and
periodic on-site inspections. Specific performance metrics to be analyzed during operation are detailed in
Section 6.2 of Appendlx C. Weekly reports of system data will be prepared and submitted to the Navy
and the lllinois EPA. '

24 INTERIM SOIL SAMPLING

When it is determined that the ERH system is approximately 70 percent complete in reaching the
treatability study objectlves an interim soil sampling event will be conducted. During this event, soil
samples will bé collected from the pre-remediation sample locations (Flgure 1-5) and depths (15 samples)
and analyzed for PCE, TCE, cis-1,2-DCE, and VC. The soil samples will be collected using the TRS hot ..

soil sambling procedure. Excess soil from the sampling activities will be returned to the soil boring.

- The Iabbratory analytical results for this sampling event will be obtained from the laboratory on a one
week turnaround. The results will be analyzed to determine the pfogress made to date in reaching the
" study objectives in various portions of the study area; The study will be terminated if the objectives have
been met throughout the study area (with VR continued for a period of approximately one week to recover
residual vapors in-the subsurface). If not, the remediation will be focused in areas requiring additional
remediation, and the current applied to areas that have reached the goal will be'ceased. This will allow |
more efficient and focused remediation during the final stages of the study. |

Because. the soil will be heated care must be taken in the collectlon of these soil samples. TRS has
developed a hot soil sampllng procedure that will be followed. The procedure is included i in Appendlx C.
In- addition to these ‘procedures, soil and groundwater samples that are part of the interim-and
confirmatory sampling activities will be collected in accordance with the QAPP for NS Great Lakes
(revised June 2003) and specifically Appendix IX, which was prepared for the Rl at Site 22. ' '

25 SYSTEM SHUT DOWN AND CONFIRMATORY SAMPLING

When the cVOC concentrations in the recovered vapor from the VR system indicate that remediation is
complete, the soil heéting will cease. The VR system will operate for approximately one week after
completion of soil heating to recover residual vapors. Following system shut down, the following activities
will be completed: ' '
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e The eiectrical feed to the system will be properly de-energized.
e Above grade‘équipment and materials will be removed from the site. .

e The electrodes and TMPs will be removed from the subsurface and the boreholes abandoned in

‘accordance with lllmons EPA protocol.

 The surface of the parking lot 'and other areas affected by the treatability study will be restored to

‘match the pre-existing conditions.

¢ Signs will be placed around the study area for a period of several months warning that the subsurface
soil is hot and the NS Great Lakes Environmental Department should be consulted prior to

conducting intrusive work in the area.

Within one month of shut down, the Conﬁrmatory.sampling event will be conducted. During this event,
soil samples will" be collected, from the same approximaté'locations and depths as during the interim
sampling event; however, samples will not bé collected from locations that exhibited non-detect
concentrations of cVOCs during the interim sampling. At these locations, the non-detect concentrations

will be used in calculating the percent reduction in cVOC concentrations.

The soil samples will be collected using the TRS hot soil sampling procedure. Excess soil from the
sampling activities will be returned to the soil boring.

The soil cVOC concentrations from the conflrmatory sampling (and, as appropriate, the interim sampling)
wil then be averaged and the percent reduction |n soil cVOC concentrations will be calculated using the
equatlon presented in Section 1.2.2. The results of the calculation will be used to determine if the primary
objective of the treatability study (95.5 percent reduction of average cVOC concentrahon_s) has been
achieved. ' '

Following a period of at least one month to allow the soil to cool, three of the monitorihg Wells
(NTC22MWO06S, NTC22MW108; and NT022MWV1OD)'abandoned prior to ERH system operation will be
re-installed in their present locations and to their presént depths fbllowing the treatabili_ty study. These
wélls will then be sampled via low-flow sampling methods to determine reductions in groundwater cVOC
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‘concentrations achieved during ERH system operation. Soil cuttings from the monitoring well instaliation

will be placed in 55-gallon drums for sampling and analysis and off-site disposal.

26 "~ WASTE MANAGEMENT

Several waste streams will be generated throughout the installation and operation'of the ERH system and

‘associated sampling. The objective of this section is to facilitate proper storage, transbortation, and
disposal of these waste streams. The waste disposal operations will be coordinated through the
appropriate 'NS Great Lakes personnel and will be completed in accordance with the Hazardous Waste
Management Plan for NS Great Lakes (ACOS, 2002).

~ TtINUS will utilize NS Great Lakes-approved vendors and disposal locations for the disposal of the
appropriate waste streams and the spent activated carbon will be regenerated off-site by the supplier of
the activated carbon. TtNUS wili prepare the waste profile/approval forms and manifests/shipping
papers. rThese documents will be forwarded to NS Great Lakes personnel for approval and signature.
Waste streams containing FO02 waste will be removed from the site within 90 days of generation. The
-area-in which the wastes will be temporarily stored will be msnde the fenced remediation area; this area
- wiltbe mspected regularly to confirm proper waste storage and labeling.

The management of each of the waste streams is detailed below:

o Soil cuttings from installation of the electrodes and TMPs. As the soil cuttings are generated, they will
be temporarily stored in a roll-off box staged on site. -The waste will be transported to Pollutnon
“Control Industries, Inc. (PCI) and disposed of as lnsted FOO02 waste. It is expected that up to 10 tons
of soil will be generated. ' ' |

. Decontamination water from electrode and TMP installation. This water will be placed in a55- -gallon
drum awamng off-site dlsposal as F0O02 waste or if it is not contamlnated based on laboratory
analysis, it will be added to the recovered pore water for disposal at the end of the project.
Approxnmately 50 gailons of decontamlnatlon water are expected

. Recovered pore water. cVOCs will be removed' from this water as it is circulated through the
condenser and cooling tower as part of the ERH process (Appendix C). This water wilt either be re-
injected into the electrode borings (with approval from the It!inois EPA) as needed. At the completion
of the ERH activities, up to 3,000 gallons of water will be disposed of off-site by PCI. Advanced
Waste Services, Inc. will be the transporter of this waste.
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e Recovered vapor. Vapor will be recovered from the subsurface at a rate of approximately

130 standard',cubic feet per minute (scfm). This vapor will be treated, as necessary, via activated

~ carbon prior to discharge to the atmosphere. Treatment and discharge of this vépor will be agreed to
by the illinois EPA as part of the permit process described in Section 2.2,

e Spent activated carbon from the ERH process. Spent activated carbon from the vabor treatment
process will be traneponed as an FO02 waste off-site by the carbon vendor (USFilter) to the USFilter
Westates Carbon Anzona Inc. facmty for reactivation. Approximately 8, 000 pounds of spent carbon
will be generated.

Soil from interim and confirmatory soil sampling. The small volume of soil produced from these

“sampling events will be placed back in the boreholes.

s Soil cuttings from monltormg well re-installation. The soil from the monitoring well mstallatlon will be
placed in 55-galion drums for temporary on-site storage awaiting off-site disposal. Because these
cuttings‘will be generated following treatment, it may be advantageous at that iime to sample the
cuttings to determine if they are “clean” and .would not be considered FO02 waste. A sample will be
collected from these cuttings for laboratory analysis. At the time of generation of this waste and '

"based on the laboratory analysis, TtNUS, in conjunction with the Névy' and the Winois EPA, will
detefrnine the appropriate course of action for management of this waste.

e Furge, decontamination and development -water generated from the interim and confirmatory
sampling. This water will be placed in 55- gallon drums for temporary on-site storage awaiting off-site
disposal. In a manner similar to the soil cuttings above, the appropnate course of action regarding »
this water will be determined at the time that it is generated.

27  REPORTING

During operation of the ERH system, TRS will generate weekly status reports; These reports will include
data from the ERH operation such as: vapor flowrate and concentration, estimated cVOC mass removal,
electrical input, soil temperature profiles, volume of water generated, etc. The report will also detail any -
issues arising during the week .and fecommendations for actions to be taken during the upcoming weeks
These reports (in conjunction with interim soil sampling data, when received) will provide the baS|s for

- decision making during system operatlon
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' Following completion of system.operation, confirmatory sampling activities, and final waste disposal,
TtNUS will submit an ERH Treatability Study Report. The report will include:

2.8

A complete description of the baseline, interim, and confirmatory soil and grobndwater sampling
events. This will include a description of sampling methodology, tabular summary '_of'soil and
groundwater analytical data, tag maps, laboratory analytical data, boring logs, and sample log sheets. R

A description of the ERH syétem as installed and operated.

A summary of data from the TRS weekly reports including estimates of total energy applied to the

subsurface and total cVOC mass removal.

A calculatlon of cVOC percent reductlon and mass removal based on the baseline, mterlm and

confmnatory soil sampling.
A comparison of the calculated percent reduction to the treatability study objective.

A description of the waste management process including volumes of soil, spent-carbon, and water
disposed off-site. Appropriate manifests will be included as an appendix to the report.

Recommendations for future activities at the site.

SCHEDULE

A detailed schedule of the ERH installation and operation activities is presented in the TRS Design and

Work Plan (Appendix C). The anticipated schedule for major activities required for this treatability study is

provided below:

Baseline Sampling — completed in late November 2005
Mobilize to site and begin ERH installation — 17 April to 5 May 2006

ERH Start-up — 8 May to 12 May 2006

ERH Operation — 13 May to 6 July 2006

Interim Soil Sé’mpling — Mid- to late-June 2006

ERH Demobilization/Site Restoration — 10 July to 21 July 2006
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* Monitoring Well Re-installation and Confirmatory Sampling — Late August 2006

« Final Report — November 2006
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~ TABLE 2-1

- BASELINE SAMPLING EVENT RESULTS - SOIL
SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY

NAVAL STATION GREAT LAKES, ILLINOIS

(a) PCE - Tetrachloroethene
(b) TCE - Trichloroethene

(c)C

?-dichloroethene

(d) VC - Vinyl chloride
(e) CVOCs - Chlorinated volatile organic compounds (PCE, TCE, cis-1,2-DCE and VC)
(f) ND - Non-detect

Depth from | Depth from : _ Total
Surface |TopofNative| PCE(a) | TCE(b) [cis-1,2-DCE(c] VC(d) |CVOCs (e)
Sarhple No. Rationale for Sample Location (feet) (fest) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
: Confirm historical concentrations _ '
NTC22SB200203 at GL95-105S-13 6 -7 2 -3 26,000 ND () ND ND 26,000
' Delineate depth at historical
NTC22SB200506 boring§L95-1 055-13 9-10 5-6 ND ND ND ND ND
NTC228B2102 | rovide additional baseline data 8-9 1-2 9,300 1,800 5,800 ND 16,900
. in remediation area
NTC22SB210405 || 0vide additional baseline data | |, 4-5 160,000 10,000 13,000 ND 183,000
in remediation area ‘ -
NTC22SB211112 | rovide additional baseline data | 4 _4g 11-12 ND ND ND ND. ND
" “ lin remediation area _ .
NTC22SB220203 | rovide additional baseline data 9-10 2.3 19,000 ND ND ND 19,000
in remediation area -
NTC225B220708 | '0vide additional baseline data | 4, g 7-8 ND ND ND "'ND ND
in remediation area :
NTC228B221112 |F "0vide additional baseline data- | 44 49 11-12 200,000 ND ND ND 200,000
in remediation area
Confirm historical surface sample :
NTC225B230102| 1" ‘o ore's 4-5 0-1 400 ~ND ND ND 400
' {Confirm historical surface sample .
NCT22SB230_203 at GL95-105S-8 6-7 2-3 1200 - ND ND ND 1,200
Confirm historical surface sample '
NTC225B240102| 1 'oc 1ore ' 5-6 1-2 720 ND ND ND 720
Confirm historical surface sample - .

NTC225B240203| =1 'on 1o 6-7 2-3 1,200 ND ND ND 1,200
neomacntnm |CONTIrM historical surface sample ' ' o '
NTC2258B250102 at GL95-1055-10 : 5- 6 1-2 2,800 ND ND ND 2,800
Confirm historical surface sample - '

NTC225B250208 | =0 'on 1020 . 6-7 2-3 ND ND ND ND ND
Notes:




TABLE 2-2

BASELINE SAMPLING EVENT RESULTS - GROUDWATER
SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY
NAVAL STATION GREAT LAKES, ILLINOIS

PAGE 1 OF 2
Location , '(';"“°isdTA‘t’° NTC22MWO05S | NTC22MWO05S | NTC22MwosS | NTC22MWo6S | NTC22MWO06S | NTC22MWO06S
: : rounawater :
sample/Duplicate “Ingestion | . SAMPLE DUPLICATE SAMPLE SAMPLE SAMPLE DUPLICATE
Sample Date Criteria 8/11/2003 8/11/2003 11/22/2005 10/21/2003 11/20/2005 11/20/2005
Chlorinated Volatiles (ug/L) . - .
CHLOROMETHANE 70 TU 17U 2000 U 1400 U 7400 U
CI5-1.2-DICHLOROETHENE 70 T U TU T U 2000 U 1400 U 7400 U
TETRACHLOROETHENE 5 058 J - 0.55 J 1U 9000 000 43000
TRICHLOROETHENE - 5 10 1 U 10 2000 U 1400 U 1400 U
VINYL CHLORIDE 2 TU TU TU 2000 U 1400 U 7400 U




TABLE 2-2

BASELINE SAMPLING EVENT RESULTS - GROUDWATER
SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY
" NAVAL STATION GREAT LAKES, ILLINOIS '

| PAGE 2 OF 2
Location | Ginois TACO | NTC22MW 105 | NTC22MW10S | NTC22MW10D | - NTC22MW 10D
rounawater - ) :
Sample/Duplicate Ingestion | = SAMPLE | SAMPLE SAMPLE SAMPLE
Sample Date _ . Criteria | 10/25/2003° | 11/20/2005 | 10/24/2003 11/20/2005
- Chlorinated Volatiles (ug/L) _ E .
CHLOROMETHANE 10 20 0:21 J 10
CIS-1,2-DICHLOROETHENE 70 26 52 10 3
TETRACHLOROETHENE : 3.5J 8.9 iU
TRICHLOROETHENE 5 1.3 20U 1U U
VINYL CHLORIDE 2 Y 20 U 13

J= Pdsitive result is éstim_ated as a result of a value below the i’eporting limit or a technical noncompliance. |
U = Value is a nondetected result as reported by the laboratory and should not be considered present.
Shaded cells exceed the lllinois TACQO Groundwater Ingestion Tier 1 criteria and Federal MCLs



TABLE 2-3

SAMPLE LOCATIONS, DEPTH, AND INTENDED DATA USE

INTERIM AND CONFIRMATORY SAMPLING EVENTS

SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY
NAVAL STATION GREAT LAKES, ILLINOIS'

Sample Location

Intended Data Use

Sample Depth Interval(s) Analytlcal Number of
Parameters Samples
Interim and Confirmatory Soil Sample Locations . ‘
NTC225B20 6-7 cvoCs™ 1 per event®
NTC22SB21 9-10,13 -14 ¢VOCs 2 per event
NTC22SB22 -8,18'-19’ cVOCs 2 per event :
GL-95-1058-13 2 -3 cVOCs 1 per event Interim soil sample data compared to pre-remediation data to
NTCMWO5S 0 -1 7 cVOCs - 1 per event determine if study objectives have been met or to determlne
GL-95-1058-12 0-1.2-3 ‘ oVOCs "2 per event appropriate additional ERH activities. |
NTC22SB19 9'-20 cVOCs 1 perevent | Confirmatory soil sample data compared to pre-remediation data to
| TOLO1-GP04 812" cVOCs 1 per event determine if the study objectives have been met. - :
NTC22MW10D 9-11 cVOCs "1 per event’ ' '
| NTC22SB15 0-1,11"-12' ¢VOCs 2 per event
NTC22MW06D 7 -8 cVOCs 1 per event
Groundwater Samples Conflrmatory Sample Event ‘
NTCZ2MWOeS nA cVOCs 1 C v d. ta to pre r‘ mediation déta to determine reductions in
Elgzimx: gg gﬁ cxggs 1 Q;TEZ\Tatear 2VO% coﬁcentratigns.
: c S
QA/QC Samples _
Soil Duplicates - - ¢VOC 2 per event
Groundwater NA cVOC 1 per event _ .
Duplicates ‘
Field Blank NA cVOCs 1perevent QA/QC samples.
Trip Blank " NA cVOCs 1 per event
Rinsate Blank NA ¢cVOCs 1 per event

(1) cVOCs - Chlonnated vo!atlle organic compounds that will be analyzed for as part of this scope include PCE TCE, cis-1,2-DCE, and VC. The
analytical method is SW-846 8260B.
(2) Iif samples are non- -detect i in the interim sampling event, samples from these Iocatlons will not be collected dunng the confirmatory sampling event..
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1.0 INTRODUCTION

Authorization: This Health and Safety Plan (HASP) and the work described within are completed undér

the authorization of:

Contract: Comprehensive Lbng-Teim Environmental Action Navy (CLEAN 1V)
Contract Number:  N62467-04-D-0055
'Contract Task Order: 0009

Application: This Heahh and Safeiy Plan (HASP) has been written to encompass site activities that are to
| be conducted at the Naval Station Great L_akes, Hllinois. Activities to be conducted as per this HASP are
defined in detail in Section 4.0. ' ‘

Compliance: The elements of this HASP are-intended to be in compliance with the requirements
established by: ' ‘ - :

* OSHA 29 CFR 1910.120, "Hazardous Waste Operations and Emergency Hésponse" (HAZWOPER)
 Applicable sections of 29 CFR 1926 "Safety and Health Regulations For Construction.” -
o Tetra Tech NUS Health and Safety Program

-~ This HASP must be accompanied by the Tetra Tech NUS, Inc. Health and Safety Guidance Manual
(TtNUS HSGM). The Guidance Manual provides additional information on program support, standard‘
operating procedures, and safe work practices. ‘

Modifications/Changes: The following conditions are considered sufficient basis review and possible
changes to this document ’

* " The addition or modification of activities outside of those specified in Section 4.'0, Scope of Work.

¢ New information becomes available through the course of the investigation or from outside sources.’
Changes to this HASP will be réquested through the Task Order Manager (TCM) to the Tetra Tech NUS

Health and Safety Manager (HSM). 1t is the responsibility of the TOM to notify affected personnel of
changes to this HASP.” Changes to the HASP will be documented using a Document Review Record.

Naval Station Great Lakes - 1-1 CTO 0009
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KEY PROJECT PERSONNEL AND ORGANIZATION

“This section defines responsibility for site safety and health for TINUS and subcontractor employees

engaged in on-site activities. Personnel assigned to these positions will exercise the primary responsibility

for on-site health and safety. These persons will be the primary points of contact for any queétions '

- regarding the safety and health procedures and the selected control measures that are to be implemented

for on-site activities. -

e The TINUS TOM is responsible for the overall direction of health and safety for this project.

e The Project Health and Safety Officer (PHSO) is responsible for developing this HASP in accordance

with applicable OSHA regulations. Specific responsibilities include:

vi. .

vii.

Providing information regarding site contaminants and physical hazards associated with the site
and tasks to be conducted. _ ' '

Establishing air monitoring and decontamination procedures.

Assigning personal protective equipment based on task and potential hazards.

' Determining emergency action/response procedures and emergency contacts.

Stipulating training and medical surveillance requirements.

Prowdlng standard work practices to minimize potential |njur|es and exposures assocnated with'
hazardous waste work.

Modifying this HASP, as it becomes necessary.

. The TINUS Field Operations Leader (FOL) is responsible for implementation of the HASP with the .
assistance of an appointed Site Safety Officer (SSO). The FOL manages field activities, executes the

. work plan, and enforces saféty procedures as applicable to the work plan.

e The SSO supports site actlvmes by advising the FOL on the aspects of health and safety on-site. In
' this capacity the SSO:

iv.
V.

vi.

Coordinates health and safety activities with the FOL.
Selects, applies, inspects, and maintains personal protective equipment. -
Evst’ablishes work zones and control points in areas of operation.

Implements air monitoring program for on-site activities.

~Verifies training and medical clearance of on-site personnel status in relation to site activities,

Implements Hazard Communication, Respiratory Protection Programs, and other associated

- - health and safety programs as they may apply to site activities.

vii.

viii.

Coordinates TtNUS emergency actions with the facilities emergency services.
Provides site-specific training for on-site personnel. ', .
Investigates accidents and injuries (see Attachment I - lliness/Injury Procedure and Report Fofm)

" Naval Station Great Lakes ' ‘ 1-2 : : _ CTO 0009
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x. Provides input to the PHSO regarding the need to modify,.this HASP, or applicable health and

safety associated documents as per site-specific requirements. -

e Compliance with the requirements stipulated in- this HASP is monitored by the SSOband coordinated
through the TtNUS CLEAN HSM. ' ‘ '

Note: In some cases one person may be designated résponsibilities for more than one position. For

example, the FOL may also be responsible for the SSO duties. This action will be performed only
as credentials, experience, and availability permits.

Naval Station Great Lakes ' 1-3 _ CTO0009
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1.2 SITE INFORMATION AND PERSONNEL ASSIGNMENTS
Site Name:____Naval Station Great Lakes Address: NAVFAC Midwest

Building 1A, Code N457 .
201 Decatur Avenue

Great Lakes, il 60088

‘Naval Station Great Lakes Point-of-Cbntact

Name . Phone Number _ Cell Phone e-mail
| Howard Hickey (847) 688-5999 ext. 148 | (847) 815-6719 | Howard.Hickey @ navy.mil
Blayne Kirsh (847) 688-5999 ext. 145 | (847) 774-8585 | John.Kirsh@navy.mil
Mark Schultz (847) 688-5999 ext. 140 | (847) 744-8579 | Mark.R.Schultz@navy.mil

_ Fax Number: (847) 688-2319

-U.S. Navy Re_rnediél Project Manager/Engineer-In-Charge:___Anthony Robinson (Code ES 31)

Address: 2155 Eagle Drive ' Phone Number: (843) 820-7339
North Charleston, South Carolina 29406 Fax Number:__ (843) 820-7465
E-mail Address: anthony.b.robinson @ navy.mil
Base Pass and Security: Building 130 (near Main Gate); Hours of Operation 0600 — 1800
Phone Number: - (847) 688-5648 :

Note:. See Section 9.5.1 for Base Access Information.

is_divided into_a_multi-task operation (see_Section 40 mcludln

Purpose of Site Visit: This activi
direct-push téchnols DPT) soil borings, groundwater sampling_and treatability study (in-situ thermal
system instsllatioh. operation, and demobilization.

Proposed Dates of Work: March to September 2006

Prbiect Team:
Tetra Tech NUS Personnel: - Discipline/Tasks Assigned: : Phone No. |
Robert Davis, PE. - Task Order Manager _ | (412) 921-7251
- ' ' ‘ _ davisb@ttnus.com
Chris bPike. P.E. Assistant Task Order Manager (412) 921-8861
o _ chris.pike @ttnus.com
. / . R .
Matthew M. Soltis, CIH, CSP CLEAN Health and Safety Manager (412) 921-8912
: _ ' : ‘ soltism @ttnus.com
Clyde J. Snyder ' Project Heaith_ and Safety Officer _ (412)991-8904
_ nyderc@ttnus com
To Be Determined ' r0|ect Geologlst/F|eld Ogeratlons Leader (FOL) (412) 921-7090

Hazard Assessments (for purposes of 29 CFR 1910.132) and HASP preparatlon conducted by
Clyde J Snyder

Naval Station Great Lakes 14 : ; : CTO 0009
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2.0 EMERGENCY ACTION PLAN

2.1 INTRODUCTION

This section has been developed as part of a planning eﬁort_to direct and guide field personnel in the
event of an emergency. In the event of an emergency that cannot be Handled by onsite personnel, site
~ personnel will be evacuated to a safe place of refuge and the appropriate emergency response agencies .
will be notified. It .has been determined that the majority of potential emergency situations would be better
supported by ohtside emergency responders. ,Th'e_refore, TtNUS will ‘only provide emefgency resb_onse
supbort for minor emergency events within the capabilities of onsite response. Workers who are ill or who
have suffered a non-serious ihjury may be transported by site personnel to nearby medical facilities,
provided such transport does not aggravate or further endanger the welfare of the injured/ill person. The
' emergency response agencies listed in this plaﬁ are capable of providing the most effeciive response, and
as sucﬁ, will be designated as the primary responders. These agencies are located within a reasonable
distance from the area of operationé, a factor which ensures adequate emergency response time. This
emergency action plan confoﬁns to the requirements of OSHA Standard 29 CFR 191 0.38(a), as allowed
in OSHA 29 CFR 1910.120()(1)ii). o

In the event of an emergency, TtNUS personnel will, provide necessary initial response measures for
incidents such as: '
« Incipient fire-fighting support and prevention
¢ Incipient spill control and containment fneasures and prevention
e Removal of persohnel from emergency situations
¢ Provision of initial medical support for injury/iliness requiring only _ﬁrst-aid level support

¢ Provision of site control and security measures as necessary

2.2 EMERGENCY PLANNING

Injuries/ilinesses resulting from exposure to chemical or physical contact with hazards and fire are the
most probable emergencies that could occur during site activities. To minimize or eliminate these

pote'ntiakl emergency situaﬁons,_emergency planning activities will include the following:
s Coordinating response actions with Naval Station Great Lakes Emergeney Services personnel to

ensure that TtNUS emergency action activities are compatible with existing facility emergency

response procedures.
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» Establishing and maintaining information at the project staging area (support zone) for easy access in
the event of an emergency. This information will include the following: 7 .
- Chemical Inventory (for substances used onsite), with Material Safety Data Sheets.
- Onsite personnel medical records (Medical Data Sheets). 7
- . Alogbook identifying personnel onsite each day.
- Emergency notification phone numbers in site vehicles

» Identifying a chain or command for émergency action.

e Educating Site_ workers to the hazards and control fneasurés associated with planned acﬁvities at thé
site, and providing early reqognition and prevention, where possible.

_Itis the responsibility of the TtNUS FOL to ensure that this information is available and present at the site.

23~ EMERGENCY RECOGNITION AND PREVENTION

231 Recognition

It is anticipated that foreseeable emergency situations that may be encountered during site activities will
“be recognizable by worker observation or-through air monitoﬁng equipment readings. Through site-
specific training, site personnel will have knowledge regarding the signs and symptoms of ovérexposure to
contaminants of concern. This knowledge will assist site personnel in identifying potential‘eme,rgency
situations and to alert personnel of potential hazards. Many of the potential hazards and recommended -
~ control measures are discussed in Sections 5.0 and 6.0 of this document. Additionally, early récognitidn
- will be supported by periodic site surveys to, eliminate conditions that may predispose site personnel or
properiy to an emergency. Site surveys will be conducted at Iéést once a week during the initiétion of this
effort. '

The above actions will provide early recognition for potential émergenc_y situations. Should an incident
take place, TtNUS will take defensive and offensive measures to control the situation. However, if the
FOL and/or the SSO "determine that an incident has progressed to a serious situation, TINUS will

. withdraw, and notify appropriate response agericies.'

232 Prevention
“TINUS will minimize the potential for emergencieé by following the Health and ‘Safety Guidance Manual

and ensuring -compliance with the HASP and applicable OSHA regulétions. In the event that an activity or

. operation is covered by more than one of these documents, the most strihgent requirément shall apply.

Naval Station Great Lakes 7 22 . ’ . CTO0009
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‘24  SAFE DISTANCES AND PLACES OF REFUGE

In the event that the site must be evacuated, personnel will immediately stop activities and reporl to the
TtNUS FOL at the safe refuge area. Safe places of refuge will be determined prior to commencement of
site activities and will be conveyed to personnel as part of the daily safety meeting conducted each
~morning. Upon reporting to the refuge location, personnei will remain there until directed otherwise by the
FOL or the on-site Incident Commander of the Emergency Response Team. The FOL or the SSO will
take a head count at this location to confirm the location of site personnel. The site logbook will be used

to take and record the head count. ldeally, the places of refuge should offer a point for communication.

.25 EVACUATION ROUTES AND PROCEDURES

An evacuation will be initiated whenever recommended hazard controls are insufficient to protect the
"health, safety, or welfare of site workers. Once an evacuation is initiated, personnel will proceed
immediately to ‘the designated place of refuge, unless doing so would further jeopardize the welfare of
workers In such event personnel will proceed to a designated alternate Iocatlon (to be identlfled) and
remam there until turther notification from the FOL The use of these locations as assembly points

provides communication and a direction point for emergency services.

Evacuation 'proceddres will be discussed prior to the initiation of work at the site. This shall include
identifying primary and secondary evacuation routes and assembly points. Evacuation routes from the
site are dependent upon the location at which work is being .performe'd and the circumstances under
' vi/hich an evacuation is required. Additionally, site location and meteorological conditions (i.e., wind speed
and direetion) will influence the designation of evacuation routes. As a result, muitiple assembly points will
be selected at Naval Station Great Lakes, and in the event of an emergency, field personnel will proceed

to these points by the most direct route possible without further,endangering themselves.

26 EMERGENCY ALERTING AND ACTION/RESPONSE PROCEDURES

TtNUS personnel will be working in close proximity to each other at Naval Station Great Lakes. As a
result, hand signals, voice cornmands, and line of site communication will be sufficient to alert site
personnel of an emergency. When proiect tasks are performed snmultaneously on different srtes vehicle

horns will be used to communicate emergency situations.
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If an emergency warranting evacuation occurs, the following procedures are to be initiated:

+ Initiate the evacuation via hand signals, voice commands, line of site communication, or vehicle horns.

The following signals shall be utilized when communication via vehicle horn is necessary:

HELP three short blasts o = a0

EVACUATION ~ three long blasts ===

e Report to the designated refuge point.

« Once non-essential personnel are evacuated, appropriate response procedures will be enacted to

control the situation.
« . Describe to the FOL (FOL will serve as the Incident Coordinator) pertinent incident details.

In the event that site personnel cannot mitigate the hazardous situation, the FOL and SSO will enact

emergency notification procedures to secure additional assistance in the following manner:

Dial 911 and call other pertinent emergency contacts listed in Table 2-1 and report the incident. Give the
emefgency operator the location of the ’efnergency, the type of emergency, the number of injured, and a
brief description of the incident. Stay on the phone and follow the instructions given by the operator. The

operator will then notify and dispatch the proper emergency response agencies.

Naval Station Great Lakes . _ 2-4 ' : : CTO 0009
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2.7 EMEFGENCY CONTACTS

Prior to performing work at the site, personnel will be briefed on the emergency procedures to be followed.
in the event of an incident. A mobile phone shall be available on site. Table 2-1 provides a list of
emergéncy contacts and their corresponding telephone numbers. This table must be posted on site

where it is readily available to site personnel.

TABLE 2-1
EMERGENCY REFERENCE
- NAVAL STATION GREAT LAKES

E ‘ | - 9-1-1
Police _ '
. Fire/Hazardous Materials Release .
Ambulance Services ' - (847) 688-3333
' ' ] : (847) 688-5999 x 148
Base Contact,' Mr. Hovyard Hickey _ (847) 815-6719
Great Lakes Naval Hospital (till May 31, 2006) = - | (847) 688-3300 Duty Officer
‘ : ' (847) 688-3333 Ambulance
: (847) 688-6855 Emergency -
North Chicago VA Medigal Center (after June 1, 2006) - ' (847) 473-7830
Poison Control Center- (800) 222-1222
| Task Order Manager Robert Davis (412) 921-7251
CLEAN Health and Safety Manager Matthew Soltis, CIH, CSP | (412) 921-8912
Project Health and Safety Officer Clyde J. Snyder - i (412) 921-8904
Utility Locatioh (5 Working Days Advance Notification Required) : o
Ms. Judy Jarosz (Primary) ’ o ' (847) 688-2121 Ext. 18
Mr. Chuck Kelly (Back-up) - . - (847) 688-2121 Ext. 10
"IL JULIE Program : _ - (800) 892-0123
Utility Emergency — Public Works ' Dept. — Naval Station Great , (847) 688-3849
Lakes (Monday — Friday 0700 — 1630) ' ‘
Trouble Desk (Holidays and Saturday/Sundays) _(847) 688-4820
Chemtrec | . | o 7 (800) 424-9300
National Response Center o . : (800) 424-8802
Tetra Tech NUS, Pittsburgh Office - : o (412) 921-7090
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28 EMERGENCY ROUTE TO HOSPITAL

Great Lakes Naval Hospital (through May 31, 2006

N
TN patge l

e

4 ir
=
-

For emergency care only, non-Navy personnel are permitted to go to the Navy Hospital through May 31,
2006

Great Lakes Naval Hospital

3001A Sixth Street

Great Lakes, lllinois 60088-2833
(Sheridan Road and South Gate Entrance)

From Site 22 - Building 105 — Former Dry Cleaning Facility

1. Exit Site 22 Turmn Right onto Sampson Street (South)
2. The hospital is on the left

3. Follow signs to the appropriate entrance to the hospital (3001A Sixth Street)
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28 EMERGENCY ROUTE TO HOSPITAL
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Great Lakes Naval Training Center, |l to Veterans Affairs Medical Center (NORTH CHICAGOQO), Il
Distance: 1.7 miles (2.7km)Traveled on This Map: 1.7 miles (2.7km)

. Start out heading WEST on BUCKLEY ROAD towards IL-137. Drive for 0.1 miles.

. Turn LEFT to get on N SKOKIE HIGHWAY heading SOUTH. Drive for 0.1 miles.

. Make a U-turn at BEACON STREET. Drive for 0.1 miles.

. Turn RIGHT onto IL-137. Drive for 1 mile.

. Turn RIGHT onto FORRESTAL VILLAGE QTRS STREET. Drive for a short distance.

. Turn RIGHT onto FORRESTAL VILLAGE NAVAL HOUSING. Drive for 0.1 miles.

. Keep LEFT to stay on FORRESTAL VILLAGE NAVAL HOUSING. Drive for a short distance.
. Keep RIGHT to stay on FORRESTAL VILLAGE NAVAL HOUSING. Drive for 0.1 miles.

. You have reached the destination.

W N, A WN -
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29 DECONTAMINATION PROCEDURES/EMERGENCY MEDICAL TREATMENT

During a site evacuation, decontamination procedures will be performed only if doing so does not further
jeopardize the welfare of site workers. Decontamination will be postponed if the action that initiates an
-evaCUation would further endanger the lives of workers. However, a situation that would require workers
to evacuate _without first perforining decontamination procedures is unlikely to occur at this site. If the
emergency involves personnel to exposures to chemicals, follow the steps provided in Figure 2-2.

2.10 INJURY/ILLNESS REPORTING

If TINUS personnel are injured or'develop an illness as a result of working on site, the TtNUS
“Injury/iliness Procedure” (Attachment I) must be followed. Following this procedure is necessary for
documenting the mformatnon obtained at the tlme of the incident. Also, as soon as possible the Navy

Contact must be informed of incidents or accndents that requnre medical attention.

Pertinent information regarding allergies to medications or other special conditions will bé provided to
medical services personnel. This information is listed on Medical Data Sheets (Attachment I} filed onsite.
If an exposure to hazardous materials has occurred prov:de mformatlon on the chemucal physical, and

toxacologncal propertles of the subject chemical(s) to medlcal service personnel,

2.1 PPE AND EMERGENCY EQUIPMENT

A first-aid kit, eye wash units (or bottles of disposable eyewash solutioh) and fire '_extinguishers
(strategically placed) wili be maintained -onsite and shall be immediately available for use in the event of
an emergency. This equipment will be located in each site vehicle. At least one first aid kit supplied with
'equipment to prbtect against blood borne pathogens will also be available on site. Personnel identified
within the fi eId crew with blood borne pathogen and first-aid training will be the only personnel permnted

~ to offer first-aid assistance. .
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FIGURE 22
POTENTIAL EXPOSURE PROTOCOL

The purpose of this protocol is to provide guidance for the medical management of injury situations.

In the évent ofa personnel injury or at:cident: | _

LI Rescue, when necessary, employing proper equipment and methods.

e . Give attention to emergency health problems -- breathing, cardiac function, bleeding, and shock.

. | Transfer the victim to the medical.facility designated in this HASP by suitable and appropriate
conveyance (i.e. ambulance for serious events) »

e Obtain as much exposure history as possible (a Potential Exposure report is éttached).

. -If the injured person is a Tetra Tech NUS employee, call the medical facility and advise them that the
patient(s) . is/are being sent and that they can.anticipate a call from the WorkCare physician.
WorkCare will contact the medical facility and request specific testing which may be appropriate.
WorkCare physicians will monitor the care of the"_victim. Site officers and personnel should not '

. attempt to get this information, as this activity leads to confusion and misunderstanding.

e Call WorkCare at 1-800-455-6155 and enter Extension 109, or follow the voice prompt for after hours
"and weekend notufucatlon and be prepared to provnde
— Anyknown mformatlon about the nature of the injury.

— As much of the exposure history as was feasible to determine in the time allowed.

— Name and phone number of the medical facility to which the victim(s) has/have been taken.

~ Name(s) of the involved Tetra Tech NUS, Inc. employee(s).

— Name and phone number of /an informed site officer who will be responsible for further
~ investigations. v '

- Fax appropriate information to WorkCare at (714) 456-2154.

¢ Contact Corporate Health and Safety Department (Matt Soltts) and Human Resources Manager
Marilyn Duffy at 1 -800-245- -2730. _

* As data is gathered and the scenario becomes more clearly defined, this information should be

forwarded to WorkCare.

WorkCare will cbmpile the results of the data and provide a summary réport of the incident. A copy of this
report will be placed in each victim’'s medical file in addition to being distributed to appropriately designated

company officials.

Each involved worker will receive a letter describing the incident but deleting any personal or individual -

‘comments. A personalized letter describing the individual findings/results will accompany this generalized

summary. A copy of the personal letter will be filed in the continuing medical file maintained by WorkCare.
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FIGURE 2-2 (éontinued)
.WORKCARE
POTENTIAL EXPOSURE REPORT
Name: Date of Exposure:
Social Security No.: _ ' Age: Sex:
Client Contact: ' Phone No.:
Company Name:
L | Exposing Agent
Name of Product or Chemicals (if known):
Characteristics (if the name is not known) -
Solid Liquid - Gas : Fume : Mist Vapor
o (B Dose Determinants
: What was individual doing?
How long did individual work in area before S|gns/symptoms developed?
Was protective gear being used? If yes what was the PPE?
Was their skin contact?
Was the exposing agent inhaled?
Were other persons exposed? If yes, did they expenence symptoms?
. Signs and Symptoms (check off appropriate symptoms)
. ' B Immediately Wlth Exgosure ' :
‘Bumning of eyes, nose, or throat . a Chest Tightness / Pressure
Tearing : - : : ' Nausea / Vomiting
Headache ' _ ‘ : Dizziness
~ Cough : ' : Weakness
" Shortness of Breath _
_ Delayed Symptoms: , : _
Weakness _ - Loss of Appetite
Nausea / Vomiting : Abdominal Pain
. Shortness of Breath - ' Headache
Cough , ) _ : o Numbness / Tingling
: IV.. Present Status of Symptoms (check off appropriate symptoms)
: Buming of eyes, nose, or throat Nausea / Vomiting
Tearing o Dizziness
. Headache ' ' Weakness
. Cough .- Loss of Appetite
Shortness of Breath ' . Abdominal Pain
Chest Tightness / Pressure o Numbness / Tingling
Cyanosis o :
Have symptoms:‘” (plesse check off appropriate response and give duration of symptbms)
Improved: ; Worsened: . Remained Unchanged:
V. Treatmeni of Symptoms (check off appropriate response)
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3.0 SITE BACKGROUND

3.1 SITE DESCRIPTION

‘ The Naval Station Great Lakes is located in Lake County, lilinois, on»the shore of Lake Michigan about 50
miles north of downtown Chicago. Dedicated in 191 '1 Naval Station Great Lakes is the largest naval

. training center in the Unlted States. Naval Station Great Lakes consrsts of approxrmately 1 650 acres with
over 1,000 bu:ldmgs

3.2 * SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY |

" Building 105 is located at the VN"aval Station Great Lakes in Lake County, lllinois.

Bﬂilding 105 was constructed in 1939 and was utilized as a dry cbleaning facility until 1993 or 1994 when it
was converted to a vending machine supply and repair station unf_il February 2001.. The dry cleaning-
faoility consisted of a slab-on-grade building that inciluded a RCRA storage unit. The 10,500-square foot
- building (150 feet by 70 feet) occupied. a lot approxrmately 250 feet by 115 feet. The building'was
demollshed in March 2003. - »

Soil and’ groundwater samphng has taken place at BUIIdlng 105 (groundwater) the “hot spot" is located on
the southern and eastern sides of the former building along Sampson Street.

-
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4.0 SCOPE OF WORK

This section discusses the specific tasks that are to be conducted as part of this scope of work as
identified in the workplan for CTO 0009. These tasks are- the only ones addressed by this HASP. Any
tasks to be conducted outside of the elements listed here will be considered ai' change in scope requiring
modification of this document. The TOM or a designated representative will submit the requested
modifications to this document to the HSM. '

Specific tasks to be conducted include, but are not necessarily limited to, the following:

o Mobilization/demobilization ,
. Subcontractor oversight of in-situ thermal Treatabnllty study system [Electrical Resistive Heating
(ERH)] installation, operation, and demobilization.
. Monltorlng WeII InstaIIatlon/Constructlon/Abandonment using. direct push technology (DPT) and
_>hollow stem auger.

e Multi-media Sampling including: .

- Surface soil sampling

- Subsurface soil sampling (during EhH Treatability Study)

- Ground water sampling ‘

- Investlgatlve and Remediation Denved Waste sampllng

. Decontamination

e Ground water level measurements

« - Investigation and Hemedlatlon-denved waste handhng and disposal

e Site Restoration

e Land Surveying

For more detailed description of the associated tasks, refer to the Work Plan (WP).

4.1 ELECTRICAL RESISTANCE HEATING (ERH) TREATABILITY STUDY

The.installatio'nfof the infrastructure for an ERH treatability study at Site 22 will be performed by Therrﬁal
Remediétion Services (ERH subcontractor) and TTL Associates (drilling 'subcontractor_) under the
’ supe_rvisibn of Jerry Wo.lf and Rick Mielcarek respectively.  The treatability study will consist of utilizing
"ERH to- treat an area of app'roxirﬁately 2’400 square feet located in the vicinity of the maximum

contamination observed on site. The area will be treated to a depth ranging from 8 to 25 feet. Thermal
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Remediation Services will prepare a Health and Safety Plan for this phase of the operation and is attached
to this HASP as Attachment VII. TtNUS will review the HASP prior to site mobilization. TtNUS personnel

will provide oversight for the ERH Treatability Study (system installation, operation, and demobilization).
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5.0 TASKS/HAZARDS/ASSOCIATED CONTROL MEASURES

Table 5-1 of this section serves as the primary portion of the site specific HASP for TtNUS and TTL
Associates and supplements Thermal Remediation Services HASP in Attachment VII. This iable is
intended to assist project persohnelviri the recognition of hazards and recommended procedures
_necessary to minimize potential exposure or injuries reléted to those hazards. The table also assists field
team members in determining which personal protective equipment (PPE) and decontamination
procedures to be used as well as appropriate air monitoring techniques and site-specific conditions. The
evaluation of each task provides detailed information including anticipated hézards,‘ recommended control
measures, air monitoring recorﬁmendations,'required PPE, and decontamination measures. This table
must be updated if the scope of work, contaminants'of condern or'pertinent conditions change. -

Table 5-1 and the HASP are not meant to be étand alone documents and must be accompanied by the
TtNUS Health and Safety Guidance Manual. This manual is designed to'further'explain.supporting'
elements for any site specific operationé as requ'ired by 29 CFR 1910.120. The Guidance Manual should
be referenced for additional information regarding air mo_nitofing instrumentation, decontamination
“activities, emergéncy response, hazard assessments, hazard communication and hearing conservation
programs, medical surveillance, PPE, respiratory protection, site control 'meas.u,res, standard work:
practices, and training‘requiteménts, Many of TtNUS's SOPs are also provided in the Guidance Manual. -

- Safe Work Permits will be issued for the exclusion zone activities (See Section 10.2). The FOL and/or the

SSO will use the elements defined in Table 5-1b as the primary reference. The FOL and/or the SSO

completing the Safe Work Permit will add addit'ibnal site-specific i'nform‘ation as warranted. In situations

where the Safe Work Permit is more conservative than the direction provided in Tablé 5-1 due to the
incorporation of site-specific elements, the Safe.Work Permit will be followed.

5.1 GENERAL SAFE WORK PRACTICES -

In addition to the task-specific work practices identified on Table 5-1, the following general safe work
practices are to be followed when conducting work on-site. These safe work practices address a pattern
of general precautions and measures for reducing risks aSsociated with site operations. This list rﬁéy be
amended as necessary. o )

-« Eating, drinking, chewing gdm or tobacco, taking medication, or smoking is prohibited in contaminated
or potentially contaminated areas or where the possibility for the transfer of contamination exists. _
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Wash hands and face thoroughly upon leaving a contaminated or suspected contaminated area. A
thorough shower and washing must be conducted as soon as possible if excessive skin contamination

OCcCurs.

Avoid contact with potentially contaminated substances. Avoid puddles, pools, mud, or other such
areas. Avoid, whenever possible, kneeling on the ground or leaning or sitting on equipment. Keep
monitoring equipmént away from potentially contaminated surfaces.

Take note. of the location of the nearest telephone and emergency telephoné numbers. See
Section 2.0, Table 2-1. |

Attend briefings on anticipated hazards, equipment réqui_rements, safe work permits, emergency
' procedures, and communication methods before going on site.

Pian and mark entrance, exit, and emergency escape routes. See Section 2.0.
Rehearsé unfamiliar operations prior to implementation.

Buddies should maintain visual contact with éach other and with other on-site team members by
remaining in close proximity to assist each otherin case of emergency.

Establish appropriate Safety Zones including Supporf, Contamination Reduction, and Exclusion
Zones. ‘ ' '

Minimize the number of personnei and equipment in cpntaminated areas (such as the Exclusion
Zone). Non-essential vehicles and equipment should remain within the Support Zone.

Establish appropriate decontamihation procedures for leaving the site.

‘ Immédiately report‘inju‘ries,_ illnesses, and unsafe conditions, practiceé, and equipment to the Site
Safety Officer (SSO). '

Matches and lighters are restricted from entering in the Exclusion Zone or Contamination Reduction
Zone. ' |

.Observe coworkers for signs of toxic exposure and heét or cold stress.

Inform co-workers of potential symptoms of iliness, such as headaches, dizziness, nausea, or blurred
vision. ' '
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SOIL BORING - SAFE WORK PRACTICES

The following Safe Work Practices are to be followed when working in or around drilling operations.

Idenﬁfy underground utilities and buried structures before drilling. Use the Utility Locating and

Excavation Clearance SOPs provided in Appendix lil.

Drilling rigs (DPT and HSA) will be irispected by a competent person (the SSO'or designee) prior to
the acceptance of the equipment at the site and prior to the use of the equipment. Repairs or
deficiencies idénﬁfied will be corrected prior to use. ‘The inspection will be accomplished using th'e )
Equipment Inspection Checkhst provided in Appendlx IV. Inspection frequencies will be once every
10 day shift or following repairs. 7 |

The work area around the point of operation will be graded to the extent possible to remove any trip

hazards near or surrounding operating equipment.

The driller's helper will establish an equipment staging and lay-down plan. The purpose of this is to
keep the work area clear of clutter and slips, trips, and fall hazards. Mechanisms to secure heavy
objects, such as drill flights, will be provided to avoid the collapse of stacked equipment.

Potentlally contammated tooling will be wrapped in polyethylene sheeting for storage and transport to
the centrally located decontamlnatlon unit.

Prior to drilling, one member of the crew will be identified as the person-with primary respohsibility for
engaging the emergency shut-off device in the event of an emergency. This person will be
responsible for visually verifying that the area is clear and for verbally alerting site personnel prior to

engaging the equipment.

Minimize contact to the extent possible with contaminated tooling and environmental media.

Support functions (sampling and screening stations) will be maintained a minimum distance from the

' drilling rig of the helght of the mast plus 5 ft. to remove these activities from wuthm physncal hazard

boundaries.

OnIy qualified operators and knowledgeable ground crew personnel will partncupate in the operatlon of
the drill rig. '

In order to minimize contact with potentially contaminated tooling and media and to minimize lifting

_ hazards, multiple personnel should move heavy tooling, where necessary.

Naval Station Great Lakes 53 - cTOO0009



Revision 0
March 2006

o Only persdnnel absolutely essential to the work activity will be allowed in the exclusion zone. Site
visitors will be escorted.

e Equipment used within the exclusion zone will undergo a complete decontamination and evaluation by
the SSO to determined cleanliness prior to moving to the next location, exiting the site, or down time
- for maintenance. |

. Motorized equipment will be fueled prior to the. commencement of the day’s activities. During fueling
operations equipment will be shutdown and bonded to the fuel provider. ' '

e When not in use, drill rigs will be shutdown, emergency brakes set, and wﬁeels chocked. Areas
subjected to subsurface investigative methods will be restored to equal or better condition than
original to remove any contamination brought to the surface and to remove any phyéicél hazards. In -
situations where these hazards cannot be removed, these areas will be barricaded to minimize the

_impact on field crews working in the area.
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Multi-media saphng, |ncluing

- Surface water — direct pour or
pump

- Ground water — Peristaltic

- Surface soils and — Trowel

- Subsurface soils — DPT/HSA
with split spoon during ERH
Treatment,

- Hand auger, soil corers, and
mechanized support (See
Soil boring Table 5-1).

- IDW - Trowel, soil corer, or
pump.

Chemical hazards

1)  Previous analytical data
available for the work
areas identified the
following contaminants:

. 1,1 Dichloroethane
. 1,2 Dichloroethene
. Tetrachloroethylene
. Trichloroethene

Elevated airbome readings

are unlikely to be
encountered during site
activities. Further information
on these contaminants are
provided in Table 6.1.

" 2) Transfer of contamination

into clean areas.
Physical hazards:
3) Slip, trip, and fall hazards

4) Strain/muscle pulls from
manual lifting

5) Cuts and Lacerations
6) ERH Sampling

7) Ambient temperature
extremes (heat/cold stress)

8) Site Characterization
Natural hazards:

9) Animal and insect bites and
encounters

10) Inclement weather

TABLE 5-1
TASKS/HAZARDS/CONTROL MEASURES NTC GREAT LAKES, GREAT LAKES, ILLINOIS

Chemical hazards.

measure. Soils.with a Elevated Temperature due to the treatment procedure will be of concemn to site workers, minimize potential exposure with sampling materials by using heavy duty
cotton gloves along with good work and personal hygiene practices. These control measures including avoiding hand-to-mouth contact to the extent possible, washing hands and face or
using hygienic wipes to remove potential contaminants from hands and face prior to breaks or lunch or other hand to mouth activities will restrict the most predominant route of exposure.
Dust suppression methods including area wetting will be employed to control mechanically generated dust emissions. -

Liquids/gases — In situations where contaminants exist in soils or liquid media and present a vapor or gas hazard threat, real time monitoring instruments and PPE will be employed to
support protective measures. As part of the evaluation method of these subsurface media, all samples will be scanned with a PID to detemmined potential source concentration.

2) Transfer of Contamination into Clean Areas - Decontaminate all equipment and supplies between sampling locations and prior to leaving the site. See decontamination of heavy
and sampling equipment for direction in this task.

3) Slip, Trip, and Fall Hazards — These hazards shall be minimized by adherence to the practices listed below. This includes

- Maintain proper housekeeping in all work areas.

- Preview and inspect work areas to identify and eliminate slip, trip, or fall hazards.

- Cover, guard, barricade, and or place waming postings over/at holes or openings that personnel may fall or step into.

- For traversing steep, slippery, or sloped terrain establish rope ladders to control ascent and descent to sampling areas or use alternative pathways.

- Regular Ladders should be placed to allow access and egress from steep embankment and levy walls when collecting samples along Pettibone Creek and the Boat Basin.
- Use multiple persons and pack small loads to remote locations.

4) Strain/Muscle Pulls from Manual Lifting - Use machinery or mulbple personnel for heavy lifts. Use proper lifting techniques (See Lifting Mobilization/Demobilization, Page 1 of 6, Table 5—
1).

5) Cuts and Lacerations — Employ the following measures to reduce and/or eliminate the potential for cuts and lacerations

- Select and secure the most favorable route to monitoring wells and sampling locations.

- Previewing pathways - Where possible, remove or demarcate the physical hazards.

- Inspect all cutting equipment to be used to clear access routes for defects.

- When cutting items - always use a sharp knife and always cut away from your body. Do not place items to be cut in your opposite hand or on your knee.

- Carry all glassware and items that present a potential for cuts, lacerations, or impalement such as machetes or brush hooks in protective packaging or sheathed to avoid breakage

or exposure in the event of a slip, trip, and/or fall.

6) The temperature of the sampling liners could be in excess of 140 degrees F and could be a burn hazard. Sampling will be accomplished using split spoons, stainless steel or brass
liners when handl_ing the samplers site personnel will wear heavy duty cotton gloves. (See health and Safey Plan Addendum Attachment V1)

7) Ambient Temperature Extremes (Heat/Cold Stress) - Wear appropriate clothing for weather conditions. Provide acceptable shelter and liquids for field crews. Additional information
regarding heat/cold stress is provided in Section 4.0 of the Health and Safety Guidance Manual. ’

8) Site Characterization - Work areas will be surveyed prior to committing personnel or resources. The survey will be conducted by the FOL and/or the SSO. The purpose is to identify

physical and natural hazards that may impact the proposed work area. These hazards are to be identified, barricaded, or eliminated to the extent possible to minimize potential effect -
to field crew.

9) Animal and Insect Bites and Encounters - To combat the potential impact of natural hazards, the following actions are recommended:

- Avoid nesting — Preview routes, avoid nests, if at all possible.

- Wear light color clothes. This will allow easier detection of ticks and insects crawling on your body. It will also assist in heat stress control.

- Tape pant legs to work boots to block direct access.

- Use repellents — Permanone should be applied liberally to the clothing, but not the skin as it may cause irritation. Concentrate on areas where ticks and other insects may access
your body such as pant cuffs, shirt to pants, and collars. £

- Upon exiting the high brush and wooded areas perform a close body inspection to remove any ticks or other insects that have attached to your clothing or skin.

- If working in snake infested areas personnel are directed to adhere to the following provisions:
a. Leave snakes and animals alone, do not harass or try to capture. Contact the SSO for direction in the removal of animals and snakes within the confines of the work site.

b. Snake chaps or high leather boots should be wom in unimproved or unmaintained areas on an initial sweep of the area, if you are unknowledgeable regarding nesting and

habitat considerations for indigenous animals and reptiles.

c. Keep hands and feet out of areas you cannot see. Exercise extreme care when lifting materials or debris providing ground cover as snakes and other animals prefer these

areas to nest.

d. Be cautious when moving debris or other structures, that may serve as a nest. Do not use your hands to separate debris piles. Use equipment (hand tools or heavy equipment,

as available).

descriptions of these plants. Protective measures to be used to minimize hazards of this nature
a. 'Avoid direct contact through the use of Tyvek coveralls, clothing, or barrier creams

b. Wash after contact with cool water and mild soap.

c. Wash equipment contaminated with the oils of these plants to avoid cross contamination.

10) Suspend or terminate operations during electrical storms. Return to work when directed by the FOL and/or the SSO.

1) Safe work practices will be employed as the first line of defense. As a general rule, avoiding contact with contaminated media (air, water, soils, etc.) will be employed as a umversal control

As this activity may take personnel into areas of heavier vegetation, samplers should be cognizant of poison ivy, poison oak, and poison sumac in the area. See Section 6.3.3 for

1) Monitoring shall be conducted to
as a-general screening effort to
qualify and quantify estimated source
concentrations of site contaminants
in support of the prescribed worker
protection levels.

Monitoring shall be conducted using
a Photoionization Detector (PID) with
11.7eV lamp strength.

Action level — Any sustained reading
greater than 10 ppm in the workers
breathing zone for no greater than 10
minutes duration, no more than 4
occurrences in a single day.” Action
levels of this level will protect
personnel from achieving the most
conservative TLV/TWA.

Concentration in excess of this
action level require personnel to stop
work, notify PHSO.

Level D protection will be utilized
for the following sampling
activities

Surface water, groundwéter and
soils

Sampler/Oversight Personnel

- Standard field dress (long
pants, Sleeved shirts)

- Steel toe safety shoes or work
boots

- Safety Glasses

- Nitrile surgeon style inner

gloves for sampling
- Impermeable boot covers
- Reflective vest for traffic areas
- Identified flotation devices

Protective Measures as specified
for drilling and soil boring will be
employed for all subsurface soil
sampling.

Upgrades to Level C protection
are not anticipated.

Note: The Safe Work Pemit(s)
for this task (See Attachment V1)
will be issued at the beginning of
each day to address the tasks
planned for that day. As part of
this task, additional PPE may be
assigned to reflect site-specific
conditions or special
considerations or conditions
associated with any identified
task.

Revision 0
March 2006

Personnel Decontamination

v Sampling surface water,
groundwater, and soils, the
following provisions will apply

Upon completion of the
sampling dedicated trowels,
tubing, etc. will be bagged for
transport back to the central
decontamination area.

- PPE (gloves) will be
removed and also bagged
for disposal.

- Handi-Wipes or similar
product will be used to
clean hands, prior to
moving to the next location.

Equipment Decontamination

All equipment used in remote
sampling locations will be
brought back to the central
decontamination area for
decontamination and re-use or
disposal.

Naval Station Great Lakes

CTO 0009




TABLE 5-1
TASKS/HAZARDS/CONTROL MEASURES NTC GREAT LAKES, GREAT LAKES, ILLINOIS

Revision 0
March 2006

Decontamination of Sampling
and Heavy Equipment

It is anticipated that this activity
will take place at a centralized
location. Gross contamination
will be removed to the extent
possible at the site.
Contaminated tooling then will
be wrapped in polyethylene
sheeting for transport to the
centralized location for a full
decontamination and
evaluation.

Chemical hazards:

Soils — Surface/Subsurface soils,
groundwater, and surface water —
concentrations are anticipated to be
negligible. See Section 6.1 for information
concerning the general contaminant
groups anticipated. ’

2) Decontamination fluids - Liquinox
(detergent); isopropanol
(decontamination solvent)

Physical hazards:

3) Lifting (strain/muscle pulls)
4) Noise in excess of 85 dBA
5) Flying projectiles

6) Falling hazards

7) Slips, trips, and falls
Natural hazards:

8) Inclement weather

1) and 2) Employ protective equipment to minimize contact with site contaminants and hazardous
decontamination fluids. Control potential non-occupational exposures through good work hygiene
practices (i.e., avoid hand to mouth contact; wash hands and face before breaks and lunch; minimize
contact with contaminated media). Obtain manufacturer's MSDS for any decontamination fluids used on-
site. Solvents may only be used in well-ventilated areas, such as outdoors. Use appropriate PPE as
identified on MSDS or within this HASP. All chemicals used must be listed on the Chemical Inventory for
the site, and site activities must be consistent with the Hazard Communication Program provided in
Section 5.0 of the TINUS Health and Safety Guidance Manual.

3) Use multiple persons where necessary for lifting and handling heavy equipment for decontamination
purposes. -

- Employ proper lifting techniques as described in Table 5-1, Mobilization/Demobilization.

4) Wear hearing protection when operating the pressure washer and/or steam cleaner. Sound pressure
levels measured during the operation of similar pieces of equipment indicate a range of 87 to 93 dBA.

5) Use eye and face protective equipment when operating the pressure washer and/or steam cleaner,

due to flying projectiles. All other personnel must be restricted from the area. In addition to minimize

hazards (flying projectiles, water lacerations and burns) associated with this operation, the following

controls will be implemented

- A Fan Tip 25° or greater will be used on pressurized systems over 3,000 psi. This will reduce the
possibility of water lacerations or punctures.

- Thermostat control will be in place and operational to control the temperature levels of the water
where applicable.

- Visual evaluations of hoses and fittings for structural defects

- Construct deflection screens as necessary to control overspray and to guard against dispersion of
contaminants driven off by the spray.

6) Insure wash and drying racks are of suitable construction to prevent heavier items such as push rod
flights from falling during the decontamination process. '

7) The decontamination pad should be constructed to contain wash waters generated during
decontamination procedures. Temporary decontamination pads are usually 10-30 mil polyethylene or
polyvinyl chloride tarp construction. Although these items when used as a liner offer containment, they
also present a slipping hazard. When these temporary liners are employed, it is recommended that a
light coating of sand be spread over the walking surface to provide traction.

- ' In addition, adequate slope should be provided to the pad to permit drainage away from the object
being cleaned. The collection point for wash waters should be of adequate distance that the
decontamination workers do not have to walk through the wash waters while completing their
tasks.

- Hoses should be gathered when not in use to eliminate potential tripping hazards.

8) Suspend or terminate operations until directed otherwise by SSO. -

Use visual observation and
real-time monitoring
instrumentation to ensure all
equipment has been properly
cleaned of contamination and

- dried.

Monitoring instrumentation will
be employed to determine if all
of the decontamination solvent
(isopropanol) has been
removed through the rinse
process. Any positive
indication/results greater than
background require the article
that has been decontaminated
to be re-rinsed and scanned
again. If necessary this process
should be repeated until no
measurable indication of the
decontamination solvent exists.

For Heavy Equipment

This applies to pressure washing and/or steam cleaning
operations and soap/water wash and rinse procedures.

Level D Minimum requirements:

- Standard field attire (Long sleeve shirt; long pants)

- Safety shoes (Steel toe/shank)

- Chemical resistant boot covers

- Nitrile outer gloves over nitrile inner gloves

- Safety glasses undemeath a splash shield

- Hearing protection (plugs or muffs)

- Hooded PVC Rainsuits or PE or PVC coated Tyvek.
Impermeable aprons may be used instead of coveralls
if they offer adequate protection against overspray and
back splash.

For sampling equipment (trowels, bailers, etc.), the following
PPE is required

Note: Consult MSDS for PPE guidance for decontamination
fluids/solvents. Otherwise, observe the following.

Level D Minimum requirements -

- - Standard field attire (Long sleeve shirt; long pants)
- Safety shoes (Steel toe/shank)

- Nitrile outer gloves over nitrile inner gloves

- Safety glasses

- Impermeable apron

In the event of overspray of chemical decontamination
fluids, employ PVC Rainsuits or PE or PVC coated Tyvek as
necessary.

Note: The Safe Work Permit(s) for this task (See Attachment
V1) will be issued at the beginning of each day to address the
tasks planned for that day. As part of this task, additional PPE
may be assigned to reflect site-specific conditions or special
considerations or conditions associated with any identified
task.

Personnel Decontamination will consist of a soap/water wash and rinse for
reusable and non-reusable outer protective equipment (boots, gloves, PVC
splash suits, as applicable). s

The sequential procedure is as follows:

Stage 1: Equipment drop, remove outer protective wrapping; personnel will wipe
down the outer shell and pass hand equipment through as necessary.

Stage 2: Soap/water wash and rinse of outer boots and gloves

Stage 3: Soap/water wash and rinse of the outer splash suit, as applicable
Stage 4: Disposable PPE and equipment will be removed and bagged.

Stage 5: Wash face and hands

Equipment Decontamination - All heavy equipment decontamination will take
place at a centralized decontamination pad utilizing a steam cleaner or
pressure washer. Heavy equipment will have the wheels and tires cleaned
along with any loose debris removed, prior to transporting to the central
decontamination area. All site vehicles will have restricted access to exclusion
zones, and have their wheels/tires cleaned/sprayed off as not to track mud
onto the roadways servicing this installation. Roadways shall be cleared of
any debris resulting from the on-site activity.

Sampling Equipment Decontamination

Sampling equipment will be decontaminated as per the requirements indicated
within the Work Plan.

All equipment used in the exclusion zone will require a complete decontamination
between locations and prior to removal from the site.

The FOL or the SSO will be responsible for evaluating equipment arriving on-site,
leaving the site, and between locations. No equipment will be authorized access,
exit, or movement to another location without this evaluation.

Naval Station Great Lakes
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TASKS/HAZARDS/CONTROL MEASURES NTC GREAT LAKES, GREAT LAKES, ILLINOIS

Revision 0
March 2006

IDW Management and
Handling

This activity includes the
following tasks:

- Containerization

- Labelling

- Staging

- Monitoring

of IDW generated in support
of site activities.

Chemical hazards:

The only anticipated hazard
associated with IDW
management is the potential
for a spill. In situations such
as that the spill containment
program identified in Section
10.0 of this HASP will be
employed.

Physical hazards:

1)  Strains and sprains
2) Back injuries

3) Compressions

4) Loading bulk transport
containers

Chemical hazards:

It is not anticipated that chemical hazards will be significant during this operation, as the IDW will be in sealed containers. However, control measures such as the
use of PPE and good work hygiene practices will be used to control potential exposures during the implementation of the Spill Containment Program (See Section
9.0 of this HASP).

Physical hazards:

1 & 2) Strains and sprains (liting hazards)/Back Injuries — The predominant hazard associated with this activity is the movement of full or partially full 55-gallon
drums of soils and/or water. To minimize hazards of this nature the following provisions shall be incorporated as applicable:

- Use machinery (preferred method) or multiple personnel for heavy lifts.

- Use proper lifting techniques

Lift with your legs, not your back, bend your knees move as close to the load as possible, and ensure good hand holds are available.
Minimize the horizontal distance to the center of the lift to your center of gravity.

Minimize turning and twisting when lifting as the lower back is especially vulnerable at this time.

Break lifts into steps if the vertical distance (from the start point to the placement of the lift) is excessive.

Plan your lifts — Place heavy items on shelves between the waist and chest; lighter items on higher shelves.

Periods of high frequency lifts or extended duration lifts should provide sufficient breaks to guard against fatigue and injury.

In determumng whether you can lift or move an item several factors must be considered, these are as follows

- Area available to maneuver the lift.

- Area of the lift — Work place clutter, slippery surfaces, rough terrain

- Overall physical condition

~oopow

3) Compressions — Another hazard frequently associated with this task is the compression of hands and fingers when placing the containers on pallets. This
typically occurs when rolling and lowering the container in its place. To combat this hazard, the following provision shall be employed:

Material handling devices shall be used for moving drums within the satellité storage area. This includes drum dollies with pneumatic tires, drum grapplers, etc. to
handle drums of IDW. These pieces of equipment are engineered to allow placement of these containers while removing hands from the point of operation.

Reminder: The drums you are attempting to move, lift and/or relocate weigh on the average of

- Full 55-gallon container of purge or decontamination waters = 485 Ibs. (including the container)
- Full 55-gallon container of soils (moist) = 687 Ibs. (including the container)

Satellite Storage Area — Emphasis has been placed on the physical surroundings and how they can influence the potential hazards associated with material
handling aspects of this task. To further reduce material handling hazards, support spill containment and control, and sampling when necessary, the IDW storage
area should be structured as follows:

- 4-drumstoa Ppallet with retaining ring bolt and label on the outside for easy access/reference.

- Maintain a minimum of 4-feet between each row of pallets. This is the minimum distance necessary to wheel drums on a drum dolley

- Ifthe site is not secured, the satellite storage area shall be fenced and signs placed indicating the following:
a. Primary Point of Contact (Preferably someone at the Base, and make sure they know they been identified as the Primary Point of Contact).
b. Phone Number
c. Emergency Contact (If different from the Primary)

- Provide a Drum/Container Inventory to the Primary Point of Contact and to Emergency Services, if they deem it necessary. The inventory should contain:
a.  Each drum shall be assigned a unique identification number. This number shall be placed on the label and drum shell using a paint marker (Note: Do
not paint the number on the lid as these have a tendency to get exchanged from time to time.)
Types of waste materials (Subsurface soils, drill cuttings; purge/development waters, etc.)
Volumes (Full or level associated with the container after completion of the project location)
Where it was derived from (IDW should be separated by Site and media)
Dates (For all filled containers and at the completion of work for that area or Site)
Contact — For more information

~ppoyg

Note: All drums should be labeled with the same information.

None required, unless
spill containment
provisions are initiated.
Then monitoring will
proceed as described in
the activity associated
with the task when the
materials were generated
such as soil boring or
well installation.

Level D - (Minimum Requirements)

- Standard field attire (Sleeved shirt; long pants)

- Safety shoes (Steel toe/shank)

- Leather or canvas work gloves

- Safety glasses (When utilizing cables or slings to
move the containers)

- Hardhat (when overhead hazards exists, or
identified as a operation requirement)

PPE changes may be made with the implementation of
the Spill Containment Program. This represents the
only anticipated modification to this level of protection.

Not required, unless the
implementation of the Spill
Containment Program is
required due to a spill and/or
release. At that point the
decontamination procedures
for those activities such as soil
borings and/or well installation
will be followed. The reference
reflects the tasks conducted
when the materials were

generated.

Naval Station Great Lakes
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TASKS/HAZARDS/CONTROL MEASURES NTC GREAT LAKES, GREAT LAKES, ILLINOIS

Revision 0
March 2006

Land Surveying — Geographical
and Geophysical

The locations identified to be
surveyed are predominantly

located within light industrial

improved areas.

Chemical hazards:

Significant exposure to site contaminants is
anticipated to be unlikely given the nature of
this task.

Physical hazards:

1) Slips, trips, and falls

2) Struck by

3) Ambient temperature extremes (heat/cold
stress) .

Natural hazards:
4) Inclement weather

5) Insect/animal bites or stings, poisonous
plants, etc.

Phyéical hazards:

1) Preview work locations and site lines for uneven and unstable terrain. Clear necessary vegetation, establish temporary means for traversing
hazardous terrain (i.e., rope ladders, etc.) ’

2) If hand tools (brush hooks, machetes, etc.) are necessary to clear and carry lines and bench marks to the area of operation the following
precautions are recommended:

- Insure handles are of good construction (no cracks, splinters, loose heads/cutting apparatus.

- Insure all cutting tools are maintained. Blades shall be sharp without knicks and gouges in the blade.

- All hand tools (brush hooks, machetes, etc.) with cutting blades shall be provided with a sheath to protect individuals, when not in use.
- All personnel will maintain a 10-foot perimeter around persons clearing brush.

Note: It is not anticipated that trees >2-inch girth will be required to be dropped as part of this operation or that significant amount of clearing will be
required. Therefore the use of chainsaws and chippers as well as other motorized equipment will not be addressed.

3) Ambient Temperature Extremes (Inclement Weather) — To minimize hazards of this nature, the following provisions shall be employed
- Wear appropriate clothing for weather conditions. :

- Provide acceptable shelter and replacement liquids for field crews as relief from excessive ambient temperatures.

- Under conditions of elevated temperatures allow for periods of acclimatization.

Natural hazards:
4) Suspend or terminate operations until directed otherwise by SSO

5) To combat the potential impact of natural hazards, the following actions are recommended

- -Avoid nesting — Preview routes, avoid nests if at all possible.

- Wear light color clothes. This will allow easier detection of ticks and insects crawling on your body. It will also assist in heat stress control.

- Tape pant legs to work boots to block direct access.

- Use repellents — Permanone should be applied liberally to the clothing, but not the skin as it may cause irritation. Concentrate on areas where
ticks and other insects may access your body such as pant cuffs, shirt to pants, and collars.

- Upon exiting the high brush and wooded areas perform a close body inspection to remove any ticks or other insects that have attached to your
clothing or skin.

- [f clearing lines in snake infested areas, surveyors are recommended to wear.snake chaps, as a precaution.

- As this activity may take personnel into areas of heavier vegetation, samplers should be cognizant of poison ivy, poison oak, and poison sumac in
the area. See Section 6.3 of this HASP for descriptions of these plants. Protective measures to be used to minimize hazards of this nature
a) Avoid direct contact through the use of Tyvek coveralls, clothing, or barrier creams
b) Wash after contact with cool water and mild soap.
c) Wash equipment contaminated with the oils of these plants to avoid cross contamination.

See Section 4.0 of the TtNUS Health and Safety Guidance Manual for additional information concemning natural hazards.

Air monitoring is not required given
the unlikelihood that airborne
contaminants will be present. The
potential for exposure to site
contaminants during this activity is
considered minimal.

Surveying activities shall be performed in Level D
protection

Level D Protection consists of the following:

Standard field dress including sleeved shirt and

long pants

Shoes rugged lug sole for traction

- Work gloves shall be worn when clearing brush.

Safety glasses, hard hats (if working near

machinery, overhead hazards, or clearing brush)

- Snake chaps for heavily wooded area where
encounters are likely.

- Tyvek coveralls may be worn to provide additional
protection against poisonous plants and insects,
particularly ticks.

- Reflective or blaze orange vests should be worn
when working along traffic thoroughfares.

- Identified flotation devices for work on or near

waters edge.

Note: The Safe Work Pemit(s) for this task (See
Attachment V1) will be issued at the beginning of each
day to address the tasks planned for that day. As part
of this task, additional PPE may be assigned to refiect
site-specific conditions or special considerations or
conditions associated with any identified task.

Personnel Decontamination - A
structured decontamination is not
required as the likelihood of
encountering contaminated media
is considered remote. However,
survey parties should inspect
themselves and one another for the
presence of ticks when exiting
wooded areas, grassy fields, etc.
This action will be employed to
stop the transfer of these insects
into vehicles, homes, and offices.
In addition, early detection shall
provide for early removal.

Naval Station Great Lakes
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6.0 HAZARD ASSESSMENT

This section provides information regarding the chemical, physical, and natural hazards associated with
the sites to be investigated and the activities that are to be conducted as part of the scope of work. Table
6-1 provides information on potential chemical contamina_nts,‘ including exposure limits, symptoms of

exposure, physical properties, and air monitoring and sampling data.

6.1 CHEMICAL HAZARDS

The potential health hazards associated with Naval Station Great Lakes include inhalation, ingestion, and
dermal contact of_'va'rious contaminants that may be present in shallo_w and deep soils, and groundwater.

The following have been identified as the primary contaminants, including:

* 1,1 Dichloroethane
o 1,2 Dichloroethene ‘
. Tetré_chloroethylene

+  Trichloroethene

Itis ahticipated that thé greatest potential for exposure to site contaminants is during intrusive activities
(soil borings, sampling, etc.). Exposure to site contaminants is most likely to occur through iﬁhalation or
} dermal contact of contaminated soil or water, or through ingestion via hand-to-mouth contact during soil
distu.rbance activities. For this reason, PPE and basic hygiene practices (e.g., washing face and handé
before leaving site) will be extremely important. Airborne cdncentratib_né of detectable site contaminants
- will be monitored and evaluated ué_ing a PID and visual observation. Given the nature of planned activities -
and that- work will be cdnduéted outside in the open air, it us unlikely that any appreciable airborne -
concentrations will be present. Any elevéted readings in worker breathing zones will require site activities

~ to be suspended.

- Other sou.rces_ of pofential chemical exposure are decontamination fluids (e.g., Liquinox, isopropanbl), and
- analytical preservatives. For any substances broughf onto the site, the SHSO is responsible for instituting
arsite-specifi_t: Hazard Communication Program (see. Section 5.0 of the TtNUS Heanh. and Sa_fety'
Guidance Manual) and for collecting the appropriate’ Material Safety Data’ Sheets (MSDS) from the
chemical manufacturers/supplieré. The SHSO is also résponsible for completin_g-the Safe Work Permit
for the_decontémination task using the appropriate MSDS and for reviewing the contenfs of the MSDSs

and Safe Work Permit with anyone who will use these substances.

" Naval Station Great Lakes T 61 , ‘ CTO 0009
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NAVAL STATION, GREAT LAKES ILLINOIS

" TABLE 6-1
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA

Xpostre:Limits

arning:

:Propeérties :

Health.Hazard Ihformation

1,1-Dichloroethane PID: LP. 11.06 | Air sample using OSHA; NIOSH; Questionable waming properties - | Boiling Pt: 135°F; 57°C Overexposure may result in
eV, relative charcoal tube; carbon | ACGIH: 100 ppm | Odor threshold 49 - 1359 ppm. Melting Pt: -143°F;-97°C CNS depression, skin and eye
response ratio | disulfide desorption; APRs may be employed for escape | Solubility: 0.6% irritation, and damage to the
unknown. GC/FID detection. IDLH: 4000 ppm only. Exceedances over the Flash Pt: 2°F; -17°C liver, kidneys, and lungs.
Sampling and exposure limits are recommended | LEL/LFL: 5.6% :
FID: 80% analytical protocol to use airline or airline/APR UELJUFL: 11.4%
relative shall proceed in combination type respirator. Vapor Density: 3.42
response ratio accordance with Vapor Pressure: 182 mmHg
with FID. OSHA Method #07-B Recommended glove: Butyl; Specific Gravity: 1.18
or NIOSH Method Polyvinyl alcohol; Viton Incompatibilities: Strong oxidizers, .
#1003 strong caustics
Appearance and odor: Colorless, oily
liquid with a chloroform-like odor. .
1,2-Dichloroethylene | 540-59-0 PID: I.P. 9.65 Air sample using OSHA; NIOSH; Adequate- odor threshold 0.085-17 | Boiling Pt: 117°F; 47°C Overexposure may result in
1,2-Dichloroethene eV, high charcoal tube; and ACGIH: 200 ppm ppm. Melting Pt: 7°F; -13.8°C CNS depression with potential
response with carbon disulfide Use organic vapor/acid gas Solubility: 0.4% to cause sleepiness,
PID and 10.2 eV | desomption; Sampling | IDLH: 1000 ppm cartridges for exceedances above | Flagh Pt: 36°F; 2.2°C hallucinations, distorted
lamp. and analytical protocol the TWA up to 1,000 ppm. >1,000 | LEL/LFL: 5.6% perceptions, and stupor
in accordance with . ppm should use pressure-demand | UEL/UFL: 12.8% {narcosis). Systemically,
FID: 50% OSHA Method #07; supplied air respirator above Vapor Density: 2.0 symptoms may result in nausea,
response with . | and NIOSH Method exposure limits. Vapor Pressure: 180-260 mmHg vomiting, weakness, tremors,
FID. #1003. sPeciﬁc Gravity:_1.27 @ 90°F: 32°C and cramps. May also imtate
Recommended glove: nitrile - Incompatibilities: Strong oxidizers, the eyes, skin, and mucous
0.12 hrs; alkalis, potassium hydroxide, and membranes. Chronic.

[ viton - 0.95 hrs copper. When heated to decomposition -| ¥posures may result in
temperatures will emit toxic fumes of dermatitis, liver, kidney, and
phosgene. _ lung damage.

Appearance and Odor: Colorless liquid
) with an acrid odor. :
Tetrachloroethylene 127-18-4 PID: I.P.9.32 Air sample using ACGIH: 25 ppm Odor threshold for this substance | Boiling Pt: 250°F; 121°C Overexposure may result in
See also eV, relative charcoal tube; carbon | 100 ppm STEL has been determined to be at Melting Pt: -2°F; 19°C irritation to eyes, nose, throat,
Perchloroethylene response ratio disulfide desorption; airbome concentrations of Solubillty: 0.02% and skin. Potential CNS effects
PERK 200% with 10.6 | GC/FID detection. OSHA: 100 ppm approximately 47 ppm, which is Flash Pt: Not available including sleepiness,
PCE eV lamp. Sampling and 200 ppm Ceiling; considered adequate. APR with LEL/LFL: Not available incoordination, headaches,
analytical protocol 300 ppm 5-minute | organic vapor/acid gas cartridges | UEL/UFL: Not available: hallucinations, distorted
FID: 70% shall proceed in max peak in any 3- | should be used for escape Vapor Density: 5.83 perceptions, and stupor
relative accordance with hr period. pumoses only. Exceedances over |vapor Pressure: 14 mmHg @ 77°F; | (narcosis). Systemically,
response ratio | OSHA Method #07, or the recommended exposure limits | a50c symptoms may result in nausea,
with a FID. NIOSH Method #1003. | IDLH: 150 ppm requires the use of aifline or Specific Gravity: 1.62 @ 77°F; 25°C vomiting, weakness, tremors,
. airline/APR combination units. Incompatibilities: Strong oxldlvzers, and cramps. Chronic
) alkalis, fuming sulfuric acid, and exposures may resultin
Recommended glove: Viton, PV chemically active metals. When heated dermatitis, enlarged tender liver,
alcohol 5-16 hrs; silver shield >6.00 | 4, decomposition temperatures will emit kidney, and lung damage. This
hrs; teflon 10-24 hrs; and Nitrile in | 1. fumes of chlorine. material is considered a animal
that order. The breakthrough time Appearance and Odor: Colorless carcinegen (liver tumors),
for the nitrile glove ranges between liquid with a mild chloroform like odor. however, inadequate evidence
1.5 - 5.5 hrs. during complete . exists conceming carcinogenic
immersion.

potential in humans.
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'Tnchlomethylene

PID: LP. 945
eV, . High
response  with

PID and 10.2 eV
lamp.

FiD: 70%
Response  with
FiD.

Air  sample using
charcoal tube; carbon
disulfide  desomtion;
Sampling and
analytical protocol
shall proceed in
accordance with
OSHA Method #07, or
NIOSH Method #1022
or #1003.

OSHA:

200 ppm (Csiling)

ACGIH:
100 ppm STEL

NIOSH:

IDLH:

..

CHEMICAL PHYSICAL, AND TOXICOLOGICAL DATA
NAVAL STATION, GREAT LAKES ILLINOIS

50 ppm;

50 ppm;

25 ppm
1000 ppm

Inadequate - Odor threshold 82
ppm, APRs with organic
vapor/acid gas cartridges may be
used for escape purposes.
Exceedances over the exposure
limits require the use of positive
pressure-demand  supplied. air
respirator.

Recommended gloves: PV Alcohol
unsupported >16.00 hrs; Silver
shield >6.00 hrs; Teflon >24.00 hrs;
or Viton >24,00 hrs; Nitrile
(Useable time limit 0.5 hr, complete
submersion for the nitrile selection)

eaith Hazard Information

Bollmg Pt 188°F; 86.7°C
Melting Pt: -99°F; -73°C
Solubility: 0.1% @ 77°F; 25°C

Flash Pt: 90°F; 32°C

LEL/LFL: 8% @ 77°F; 25°C

UEL/UFL: 10.5 @ 77°F; 25°C

Vapor Density: 4.53

Vapor Pressure: 100 mmHg @ 90°F;
32°C

Specific Gravity: 1.46
Incompatibilities: Strong caustics and
alkalis, chemically active metals
(barium, lithium, sodium, magnesium,
titanium, and beryllium)
Appearance and Odor:
liquid with a chloroform type odor.
Combustible fiquid, however, bums with
difficulty.

Colorless |

Central nervous systemn effects
including euphoria, analgesia,

anesthesia, paresthesia,
headaches, tremors, vertigo,
and somnolence. Damage to

the liver, kidneys, heart, lungs,
and skin have also been
reported. Contact may result in
imitation to the eyes, skin, and
mucous membranes. Ingestion

may result in G| disturbancesfl

including nausea, and vomiting
NIOSH lists this substance a
potential human carcinogen.
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62 PHYSICAL HAZARDS

In addition to the chemncal hazards discussed above, the following physncal hazards may. be present

dunng the performance of the site activities.

e  Slips, trips, and falls

e Cuts (or other injuries associated with hand tool use)

. Lifting (stram/muscle pulls)

e - Burns [ERH Treatability Study (See Attachment Vi)l

e Pinches and compressions ‘

» Heavy equipment hazards (rotating equipment, hydraulic lines, etc.)
« Energized systems (contact with underground or overhead utilities)
e Vehicular and foot traffic (See Table 5-1)

~» Noise in excess of 85 dBA -

¢ Flying projectiles

Each of these physical hazards is diséussed in greatér detail in Section 4.0 of the TINUS health and
Safety Guidance Manual. . Additionally, information on the associated control measures for these hazards

are discussed in Table 5-1 of this HASP. Some of these hazards and the as_sqciated control measures
r.rare discussed below due to the emphasis on incident and injury history.

. 6.2.1 Slips, Trips, and Falls

Conditions such as steep terram and/or heavy vegetatlon may create an mcreased potentlal for slip, trip,

and fall hazards.

. The'safevst approach to sample points will be identified and cleared to permit field crew access to
~ sample locations. . -
- o Establish anchor points and rope handrails for traversnng/ascendlng/descendmg angles and slopes
greater than 45% grade.
»  Footwear with an adequate traction. _
e Prepare work areas by removing tripping hazards (ruts, roots, debris). This is especially critical
around rotating equipment, where a fall into the rotating appératus t:ould be life threatening. -
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6.2.2 Cuts or Other Injuries Associated with Hand Tool Use

The clearing of brush and vegetation will be performed using hand tools that may include machetes,‘ and -
- brush axes. The eohtrol measures presented below will help minimize the potential for physical and

. cutting hazards.

'« Wear leather or heavy cotton work gloves when using tools to protect against blisters, cuts, or other
hand injuries. | ' _ _

- o  Wear eye protection (safety glasses With side shields) to protect the eyes from twigs, sticks, or flying

debris. , _ -

e Clear the immediate ‘cutting area of personnel (radius of the tool swing area).

‘e Wearlong pants and long-sleeved shirts to protect against abrasions. .

'  Wear hard hats if work will mvolve areas with overhead hazards (e.g., overhangmg branches)

* Wear sturdy work boots ‘

¢ Inspect hand tools. ,

e Ensure that hand tools are sharp to facilitate cuttmg action. This will avoid persons forcrng the tool to
cut and mcreasmg potentlal hazards.

» Use the proper tool for the intended purpose. The proper tool is the acetate tube retention tub

' recommended by Geoprobe. This wull avoid potential i mjury possibly created through improper cutting

procedures.

- .6.23 . Energized Systems (Contact with Underground or Overhead'UtiIities)

Underground utilities such as pressurized lines, water, telephone, buried utility, and high voltage power
lines may be present throughout the facility. _Therefore, subsurface activities must be conducted following
the requirements of the Tetra Tech NUS SOP for “Utility Locating and Exoavation Clearance (HS-1.0)". A
copy of this SOP is provided as Attachment IV. Clearance of underground and overhead- utilities for each
location will be coordinated with the | Naval Station Great Lakes giving them a 15-Day “advance

notification.

Additionally, DPT operations will be conducted at a safe distance from overhead power lines as
discussed in Attachment I (Minimum 20-feet). In certain cases, there may be a need to de-energize
electrical cables using facility lockout/tagout procedures to insure electrical hazards are eliminated.

624  Strain/Muscle Pulls from Heavy Lifting

During execution of planned activities there is some potential for strains, sprains, and/or muscle pulls due
to the physical demands and nature of this‘Site work. To avoid injury during lifting tasks personnel are to
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.'material or equipment use an appropriate number of personnel. Keep the work area free from clutter to
~ avoid unnecessary twisting or sudden movements while handling loads.

The following steps will help prevent back injury:

e  Clear the path you will follow.

e . Lift with your legs, not your back.

e  “Hug’ the load. Minimize the horizontal distance between the Ioad and your center of gravity.
e  Avoid twisting.

*  Break large loads into smaller, more manageable ones. .

o Take fre_quent rest and streich breaks.

-6.25 Burns from ERH Sampling

During the sampling process employees may'be exposedv.to split spoons with a temperature above 140
degrees F. To prevent pbssible thermal burns while _hendling' split spoons fi_eld personnel will wear heavy
duty cotton gloves and.avoid any steam escaping from the borehole. Steam will not be under pressure |
and once steam escapes the borehole temperature will decrease rapidly above the surfatce of the boring.

6.2.6 . 'Hea

Often the hazards associated withAdriIIing operations are the most dangerous to be encountered during
site activities. The SSO will discuss safe drilling procedures as part of site-specific training and/or during
B dally safety meetings using Safe Work Permits (Flgure 10-1) presented in this HASP. The following rules .
will apply to drilling.operations:

o Site pe'rsonnel will be aware of the location and operation of this, equipm‘ent.

. Each drill ng must be equipped with emergency stop devices, which will be tested daily to ensure that
they are operational. ’

¢ Long handled shovels or equivalent shall be used to clear cuttings from the borehole and rotating
" - equipment. '

Additional requirements during dritling activities are discu.ssed in Section 5.2 and in Table 5-1. The SSO
will thoroughly discuss safe drilling procedures during the pre -activities training session. Site personnel
will - sign the form in Figure 8-1 documentlng that they received the training and understand the
procedures.
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6.3 - . NATURAL HAZARD

Insect/animal bites and stings, poisonous plants, and inclement weather are natural hazards that may be’
present given the location of activities to be conducted.. '

6.3.1 Inclement Weather

Project tasks under this Scope of Work will be performéd outdoors. As a result, inclement weather may
be encountered. In the event that adverse weather conditions arise (electrical storms, hurricanes, etc.),
the FOL and/or the SSO will be responsible for terﬁporarily suspending or terminating activities until

hazardous conditions no longer exist.

A NOAA Weather Radio is the best means to receive watches and warnings from the National Weather
~ Service. The National Weather Service continuously broadcasts updated hurricane advisories that canbe
received by widely available NOAA Weather Radios.
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7.0 HAZARD MONITORING ~TYPES AND ACTION LEVELS

Direct reading instruments. will be used at the sites to evaluate the presence of detectable site
contaminants and' other potentially hazardous conditions. As a result, specific air monitoring meaéures
and requirements are established in Table 5-1 pertaining to the specific hazards and tasks of an identified
operation. Additionélly, the Health and Safety Guidance Manual, Section 1.0, contains  detailed
information regarding direct readihg instrumentation, as well as general calibration procedures of various

instruments.

7.1 INSTRUMENTS AND USE

Instruments will be used primarily to monitor source points and worker breathing zone areas, while
observing instrument action levels. Action levels are discussed in Table 5-1 as they may apply to a -

specific task or location.

7.1.1 ' Photoionization Detector (PID) .

In order to accurately. monitor for any substances which may present ah exposure potential to site
" personnel, a Photoionization Detector (PID) using a lamp energy of 11.7 eV or h'igher will be used. This
instrument will be used to monitor potential source areas (boreholes, monitoring wells) and to screen the-
breathing zones of erhployees during site activities. ' '

Prior to the commencement of any field'activities, the backgfound levels of the site must be determined
and noted. Daily background readings will be taken away from- any areas of potential contamination.
These readings, any’inﬂuencing conditions (i.e., weathér,_tempe'rature, humidity) and site location must be
documented in the field operations logbook or other site documentation (e.g., sample log sheet).

7.1.2 - Hazard Monitoring Frequency

Table. 5-1 presents 'the frequencies that hazard monitoring will be perforrried as well as the action. levels

‘v‘vhich will. ini»tiate‘ the use of elevated levels of protection. The SHSO may decide to increases these
‘frequencies based on instrument responses and site observations. The frequency at which monitoring is
performed will not be reduced without the prior consent of the PHSO or HSM. |

72 INSTRUMENTMAINTENANCE-AND-CALIBFIATION

Hazard monitoring instruments will be maintained and pre-field calibrated by the Tetra Tech .NUS
Equipment Manager and/or rental service employed. Operational checks and field c_:alibration will be
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performed on the instruments each day prior to their use. Field calibration will be performed on
instruments according to manufacturer's recommendations (for example, the PID must be field calibrated
daily and an additional field calibration must be performed at the end of each day to determine any
significant instrument drift). These operational checks and calibration efforts will be- performed in a
manner that complies with the employees health and safety training, the manufacturer's
recommendations, and with the applicable manufacturer standard operating procedure. Calibration efforts _
must be documented. Figure 7-1 is provided for documenting these calibration activifies. This information
may instead be recorded in a field operations logbook, provided that the information specified in Figure 7-

1 is-recorded. This required information includes the following:

e Date c_alibratibn was performed . \

* _ Individual caliﬁrating the instrument

e Instrument name, model, and serial number |

s Any relevant instrument settings and resultant readlngs (before and after) cahbratlon
e Identification of the calibration standard (lot no., source concentration, supplier)

* Any relevant comments or remarks

73 DOCUMENTING INSTRUMENT READINGS

The SHSO is responsible for ensuriﬁg that monitoring instruments are used in accordance with the
specifications of this HASP and with manufacturer’s specifications/recommendations.  In addition, the SHSO
is also respbn_siblefor ensuﬁn_g that the instrument use is documented. This requirement can be satisfied
either by récording instrument readings on pre-printed sampling log sheets or in a field log book. This
includes the requirement for d0cumenting instrument readings that indicate no elé\)éted readings above
noted daily background levels (i.e., no-exposure readlngs) At a minimum, the SHSO. must document the

followmg information for each use of an air monitoring device:

* Date, time, and duration of the reading }

o  Site location where the reading was obtained

e Instrument used - _

e Personnel present at the area where the reading was noted

e Other conditions that are consndered relevant.to the SHSO (such as possible instrument

interferences, efc. )
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8.0 TRAINING/MEDICAL SURVEILLANCE REQUIREMENTS

8.1 'INTRODUCTORY/REFRESHER/SUPERVISORY TRAINING

This section specifies health and safety training and medical surveillance réquirements for both Tetra
Tech NUS and subcontractor personnel participating in on site activities. '

‘811 Re'guirements For Tetra Tech NUS, Inc. and Subcontractor Personnel

Tetra Tech NUS and subcontractor personnel who will engage in field associated activities as described in
this HASP must have: .

e Completed 40 hours of introductory hazardous waste site training or e_quivélent work experience as
defined in OSHA Standard 29 CFR 1910.120(e). | '

-« Completed 8-Hour Refresher Training, if the identified persons had introductory training more than 12
months prior to site work. | '

. Completed 8-hour Supervisory training in accordance with 29 CFR 1910. 120(e)(4) if their assigned

function will involve the supervision of subordinate personnel.

.Documentation of introductory'treining or equivalent work experience supervisory, and refresher training
as well as site-specific training will be maintained at the site. Copies of certificates or other official’
-documentation will be used to fulfill this requirement.

8.2 ‘SITE-SPECIFIC TRAINING

Tetra Tech NUS will provide site- specmc tralmng to Tetra Tech NUS emp!oyees and subcontractor
‘ personnel who will perform work on this project.

Figure 8-1 will be used to document the provision and content of the project-specific and assocnated .

tralmng Site personnel will be reqmred to sign this form prior to commencement of site activities.

TtN‘US will conduct a pre-activities training session prior to initiating site work. Additicnally, a brief meeting
will be held daily to discuss operations planned for that day. At the end of the workday, a short meeting
_may be held to discuss the operations completed ‘and any problems encountered. This activity will be
supported through the use of a Safe Work Permit System (See Section 10.2).
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8.3 MEDICAL SURVEILLANCE

8.3.1 Medical Surveillance Reguirements for Tetra Tech NUS and Subcontractor Personnel

Tetra Tech NUS and subcontractor personnel participating in prolect field activities will have had a

physical examination. Physncal examinations shall- meet the minimum requirements of paragraph (f) of

OSHA 29 CFR 1910.120. The physical examinations will be performed to ensure ‘that personnel are
medically qualified to perform hazardous waste site work using respiratory protection. .

Documentation for medical clearances will be maintained at the job site and made available, as
necessary. Subcontractor personnel may use an alternative documentation for this purpose. The
"Subcontractor Medical Approval Form" can be used to satisfy this requirement, or a letter from an officer
of the company. The letter should state that the ‘persons listed in the letter perticipate in a medical
surveillance program meeting the requirements contained in paragraph (f) of Title 29 of the Code of
" Federal Regulations (CFR), Part 1910.120, entitled "Hazardous Waste Operatlons and Emergency
Response.” The letter should further state the following:

e The persons listed have had physical examinations under this program within the frequency as
determined sufficient by their occupational health care provider |

o Date of the exam > .

e The 'persons identified have been cleared, by a licensed physician, to perform hazardous waste site
work and to wear positive- and negative- pressure respiratory protection.

A sample Subcontractor Medical Approval Form and form letter have been provided to eligible .
subcontractors in the Bid Specification package.

8.3.2 Medical Data Sheets

Each field team member, lncludrng subcontractors and visitors, entering the echusron zone(s) shall be
required to complete and submit a copy of the Medlcal Data Sheet that is.available in Attachment Il of this
HASP. This shall be provided to the SHSO, prior to partlcrpatrng in site activities. The purpose of this-
‘d_ocument is to provide site personnel and emergency responders with additional information that may be-_
necessary in order to admi'niste_r medical attention. '

84 -SUBCONTRACTOR EXCEPTION

If through the execution of.their contract elements the subcontractor will not enter the exclusion zone and
there is no potential for exposure to site contaminants, subcontractor personnel may be exemptv from the
training and medical surveillance requirements with the exception of Section 8.2. Examples of
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subcontractors who rhay qualify as exempt from training and medical surveillance requirements may
include sun/eyors'who perform surveying activities in site perimeter areas or areas were there is no
potential for exposure to site contaminants and support or restoration services. .Use. of this
“Subcontractor Exception is strictly limited to the authority of the CLEAN Health and Safety

Manager.
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FIGURE 8-1
SITE-SPECIFIC TRAINING DOCUMENTATION

My signature below indicates that | am aware of the potential hazardous nature of performing field
investigation activities at Naval Station Great Lakes, lllinois and that | have recelved site-specific training
that included the elements presented below:

Names of desngnated personnel and alternates responsible for site safety and health
Safety, health, and other hazards present on site

Use of personal protective equipment

Safe use of engineering controls and equipment

Medical surveillance requirements

Signs and symptoms of overexposure

Contents of the Health and Safety Plan

Emergency response procedures (evacuation and assembly points)
Incipient response procedures

Review of the contents of relevant Material Safety Data Sheets
Review of the use of Safe Work Permits :

| have been. given the opportunity to ask éwestibns and that my questioris have been answered to my
satisfaction and that the date of my training and my medlcal surveillance requirements indicated below are

-_accurate.
Slte- | 40-Hour 8-Hour 8-Hour
. -Name » Specific | L .. Refresher | Supervisory Medical
. . . raining e . -
(Printed and Signature) Training (Date) Training Training Exam

Date (Date) (Date) -
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9.0 SPILL PREVENTION AND CONTAINMENT PROGRAM

9.1 SCOPE AND APPLICATION

This program applies to the single or aggregate aécumulation of bulk storage materials (over 5§5-gallons).
As the classification of certain materials such as IDW is unknown, these materials will be treated as
hazardous, pendihg laboratory certification to the conirary. The types of materials for which this program;’
will apply are as follows:

. lnvestigativé Derived Wastes (IDW) such as decontamination fluids, soil cuttings, and purge and well
development waters ' _ n ‘ '

¢ Resource Storage — Limited fuel and lubricant storage

The spill containment and control will be engaged any time there is a release of the above-identified
materials from a containment system or vessel. This spill containment program will be engaged in order

to minimize associated hazards.

9.2 -POTENTIAL SPILL AREAS

Potential spill areas will be periodically monitored in an ongoing attempt to prevent and control further
. ) .
potential contamination of the environment. Currently, limited areas are vulnerable to this hazard

including:

¢ Resource deployment
s Waste transfer.

s Central staging

Itis anticipated that the IDW generated as a result of this scope of work will be containerized, labeled, and
staged to await furthet analyses. The results of these analyses will determine the method of disposal.

9.3 CONTAINMENT AREAS

In order to facilitate leak and spill ihspection and response, and to minimize potential hazards which may .
impact the integrity of the storage containers, the staging area for these substances will be structured as
follows: - ' o ' '
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9.3.1 IDW

¢ 55 Galion Drums (United Nations 1A2 configurations) — 4 Drums to a Pallet; labels and the retaining
ring bolt and nut on the outside of each drum to facilitate easy access; minimum 4-feet between each
row of pallets. If necessary, a bermed and lined area will be constructed.

- o Storage Tank - Polyethylene Construction ~ Tank shall be placed into a bermed enclosure of
sufficient size to accommodate 110% of anticipated volume (largest container plus 10% for rainwater
and container displacement).

¢ Roll-off Container — A roll-off container will be used for soil. The roll-off will be covered during off
hours. ' |

Regardless of container types selected, the staging area will be identified as a Satellite Storage Area with
proper signage, points of contact in the event of an emergency, alternate contacts, and identification of
stored material (i.e., purge or decontamination waters, soil cuttings, etc.). -

An Inventory Log ‘will be maintained by the FOL regarding types of IDW and volumes generated. An
updéted Inventory List will be provided by the FOL to the designated Emergency Response Agency or
Base Contact during days off and between shifts or phases of operations. '

- 932 ' Flammable/POL Storage

Flammable Storage [i.e., fuels, decontamination solvents (Isopropanol)] and Petroleum/orl/lubrrcants :
(POL) will require proper dispensing containers and necessary storage for cumulative vqumes in excess

of 25 gallons. Storage and dispensing will comply with the following requirements:

e The fuels, which will be stored and dispensed from portable coniainers, will utilize safety cans.
+ Portable hand held storage containers will be labeled per Hazard Communication requirements.‘
e Larger volumes stored for fueling équipment will be stored in approved mobile above ground storage
~ tanks with secondary containment capable of holding fhe tank volume plus 10%. |
e Portable flammable liquid storage tanks will be properly grounded and erI have bondrng capabrlmes
~ for the transter of loading and off-loading of its contents. ' - » '
e Dispensing locations will be supported by a fire extinguisher positioned no closer than 50 feet from the
- storage tank, properly mounted and identified. '
+ - The storage location will be well marked with proper srgnage protective bumper poles and will have
straight through access/egress for vehicles.
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9.4 MATERIALS HANDLING

To minimize the hazards associated with moving drums and containers (i.e, lifting, pinch and compression
points) material handling will be supported in the following manner: ' '

e A drum cart with pneumatic tires will be used, if drums are used for IDW storage. This cart will be
used to relocate drums within the staging and satellite storage location.

e In addition, a mechanized means such as a suitably equ'ipped skid loader or back-hoe will be provided
to move IDW containers from the field location to the staging and satellite storage location. This piece
of equipment will also be used in site clearance and restoration as deemed appropriate ‘and

necessary.

Other means of material handling will be evaluated by the SHSO based on their ability to minimize or
eliminate material handling hazards. -

9.5 LEAK AND SPILL DETECTION

To establish an early detection of potential spills or. leaks, a periodic walk-around by the personnel stagi'ng
or disposing of drums or in the HesQurce Deployment érea will be conducted during working hours to
visually determine that stora'gé vessels are not leaking. If a leak is detected, the FOL will be notified and
~ the Spill Containment/Control Response Plan as specified in Section 9.8 will be engaged. ’Inspectigns will
be documented in the project logbook. '

9.6 PERSONNEL TRAINING AND SPILL PREVENTION

- Personnel will be instructed in the procedures for incipient spill prevention, containment, and collection of
hazardous materials in the site-specific training. . The FOL and/or the SHSO will serve as the Spill
Response Coordinators for this operation, should the need arise. Personnel through the course of this ‘

project will be drilled as part of testing the EAP.
' N

9.? : SPILL PREVENTION AND CONTAINMENT EQUIPMENT .

The following represents the minimum 'equipm,ent that will always be maintained at the staging areas the
purpose of supporting this Spill Containment/ControI Plan. . '

) Sand clean fill, vermlcullte or other non combustlble absorbent (Oil-dry)

e Extra Drums (55-galion U.N. 1A2) should the need to transfer material from leaking containers arise.
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* Pumps (gas or electric necessary for transferring liquids from leaking containers)/tubing
e Shovels, rakes, and brooms '
. Contéiner labels
e Personal Protective Equipment
- Nitrile outer gloves
.. Splash Shield '
- Inﬁpermeable over-boots
" - Rain suit

9.8 SPILL CONTAINMENTICONTROL RESPONSE PLAN

This section describes the procedures the Tetra Tech NUS field personnel will employ upon the detection
of a spill or leak. ' :

- o Notify the SHSO or FOL immediately upon detection of a leak or spill. Aétivate emergency alerting

procedures for that area to remove non-essential personnel.

e Employ the pérsonal protective equi'pment stored at the staging area. Take immediate actions to stop
the leak or spill by plugging or patching the container or raising the leak to the highest point in the
. vessel. Spread the absorbent material in the area of the spill, covering it completely. '

e Transfer the material to a new vessel; collect and containerize the absorbent material. Label the new
container appropriately. Await analyses for treatment and disposal options.

« Re-containerize spills, including 2-inch of top cover (if over soils) impacted by the spill. Await test
results for treatment or disposal options.

It is not anticipated that a spill will occur that the field crew cannot handle. Should this occur, notification

- of the appropriate Emergency ReSponse agencies will be carried out by the FOL or SSO in accordance
with the p_rocedures specified in Section 2.0 of this HASP. '
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10.0 SITE OPFE-RATIONS AND CONTROL

Site operatiohs énd control will be facilitated through the use of established work zones and security and
control of those zones. These activities will minimize the impact and spread of contaminants brought to
- the surface through subsurface investigative methods as well as prptéct personnel and visitors within

these zones during ongoing operations.

10.1 WORK ZONES

‘Tetra Tech NUS will delineate and use work_zones in conjunction with decontamination procedufes to
prevéht the spread of contaminants to other areas of the site. A three-zone approach will be used for
work at this site; an Exclusion Zone' a Contamination Reduction Zone -and a Support Zone. These will be -
used to control access to the work areas, restricting the general public, avoiding potentials to spread any
contamlnants and to protect individuals who are not cleared to enter by way of training and/or medlcal

surveillance qualifications.

10.1.1 Exclusion Zone

An Exclusion Zone will be established at each sampling point/location. The purpose of the exclusion zone
is to define a area where a more rigorous protocol for workers within what is detérmined to be an impact
area. The impact area is that area which could be adversely impacted by either chemical or physical
. hazards. Exclusion zone size and dimensions wnll vary based on activities. Impact areas dimensions will

be influenced by the followmg consnderatlons

. Physical and topographical features of the site

« Weather conditions =

o Field and analytical measurements of air and environmental contaminants

e Air dispersion calculations o

« Potential for explosnon and dlspersmn .
. Physncal chemical and tOX|colog|caI propertles of the contaminants being lnvestlgated

.e = Tasks to be conducted '

. Decontamination procedures

e Potential for exposure
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As conditions change the dimensions of the exclusion zone will change. However, the following

dimensions represent a starting point from which the exclusion zones will be expanded:

o DPT/HSA - Soil Boring. The exclusion zone for this activity will be set at the height of the mast, plus-
-five feet surrounding the point of operation, with a minimum of 25-feet. This distance will also apply

when subsurface soil sampling from behind these type rigs.

¢ - Monitoring well development, sampling, groundwater level measurements. The exclusion zone for this

activity will be set at 10-feet surrounding the well head and discharge collection container.

o Surface soils, groundwater and IDW sampling. The exclusion zone for this 'activity will be set at 5-feet

_surrounding the point of operation.

s . Decontamination operation The exclusion zone for this activity will be set at 25 feet surrounding the
gross contamination wash and rinse as well as 25-feet surroundmg the heavy equipment

decontamination area

¢ Investigative Derived Waste (IDW) area will be -constructed and barricaded. Only authorizﬂed':

personnel will be allowed access.

;- Exclusion zones shall remaln marked until the SHSO has evaluated the restoration effort and has

authonzed changmg the zone status

Exclusuon zones will be marked using barrier tape, trafflc cones and/or drive poles Slgns will be posted to

mform and direct site personnel and site visitors.

10.1.2  Contamination Reduction Zone

The contamination reduction zone will be split to represent two separate functions. The first function will
be a control/supply point for suppor_ting exclusion zone activities. The second function, which may take
place a- sufficient distance from the- exclusion zone is the decontamination of personnel and heavy

equipment.
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In order to move from the exclusion zone to a separate location the following activities will be used: -

s As samplers move from location to location during sampling activities, dedicated sampling devices
and PPE will be washed of gross contamination, removed, separated, and bagged. Personnel will use
hygienic wipes, such as Handy Wipeé, as necessary for personnel decontamination until they can
access the centralized decontamination unit. At the first available opportuniiy personnel will waéh

~ their face ahd hands. This is critical pripr to breaks and lunch when cdntamination can be transferred

~ to the mouth through hand to mouth contact.

e . Upon completion of the assigned tasks the personnel will move through the central decdntamination
area to clean reusable PPE and field equipment. Based on ambient conditions medical evaluations
may take place at the termination point of the decontamination line. These evaluations will include

" pulse rate, oral temperature, breathing rate to evaluate physiological demands on site personnel. As

stated earlier, these evaluations will be based on ambient conditions and acclimation periods.
10.1.3 - Support Zone

-The Support Zone will consist of a field trailer, storage, lay-down areas, or some other uncontaminated,
controlled point. The Support Zone for this project will include a staging area where site vehicles can be
parked, equipment will be unioaded, and where food and drink containers will be maintained. The support

zones will be established in clean areas of the site.

102 SAFE WORK PERMITS

- Exclusion Zone work conducted in suppon.of this project will be performed using Safe Work Permits to _
guide and direct field c‘rews' on a task by task basis. An example of the S_afe Work Permit is included in
: Fighre 10-1. The daily meetings conducted by thé FOL/SHSO will further support these work permits.
The use of these permits will ensure that site-specific considérations and changing rconditio‘ns are
ihcorporated into the planning effort. Safe Work Permits will require the signatui'es of either the FOL or
thé SHSO. Personnel engaged in on-site activities must be made aware of the elements indicatihg levels

of protection and precautionary measures to be used.

The use of these permits will establish and pi'ovide for reviewing protective measures and hazards
~ associated with each operation. This HASP will be used as the primary reference for selecting levels of
_ protection and control measures. The Safe Work Permit will take precedence over the HASP when more

conservative measures are required based on specific site conditions.
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FIGURE 10-1
SAFE WORK PERMIT
Permit No. - _ Date: : Time: From _ to.
. Work limited to the following (description, area, equipment used):
. Primary Hazards: Potential hazards associated with this task include
. Field Crew: ' : : :
IV.  On-site Inspection conducted OYes [1 No Initials of Inspector TINUS
Equipment Inspection required OYes [1No Initials of Inspector TtNUS
V. Protective equipment required ‘ Respiratory equipment required ‘
LevelD [ LevelB[] Yes [ Specify on the reverse
LevelC [ LevelA] No X
- Modifications/Exceptionis:
VL. Chemicalsof Concern  Hazard Monitoring - ' Action Level(s) , Response Measures

Primary Route(s) of 'ExposureIHazard:

(Note to FOL and/or SHSO: Each item in Sections Vi, Vili, and IX must be checked Yes, No, or NA)

VIl. Additional Safety Equipment/Procedures - o -
Hard-hat........c.cccveeevercnrerenrecne [JYes (OJNo Hearing Protection (Plugs/Muffs)........ 3 Yes [1No

Safety Glasses ........cocecermrerenrenas [JYes []No - Safety belt/hamess..........cccoevruenreneee. [J Yes I No-
Chemical/splash goggles........... [ Yes [ No Radio/Cellular Phone............c.ceuuuee... [J Yes [JNo
Splash Shield............ccooveeereennee. [1Yes []No Barricades........... verererereserersaensissesereans [ Yes [JNo
Splash suits/coveralls................. [ Yes [JNo . Gloves (Type — ) JEST [ Yes [1No
Impermeable apron................... 1 Yes [ No Work/rest regimen .........ccceveuvunen. . ] Yes [1 No
Steel toe Work shoes or boots .. []Yes [J No Chemical Resistant Boot Covers........ O Yes [1No
High Visibility (L SE— [Yes [ No Tape up/use insect repellent .............[J Yes [1 No
First Aid Kit o...oocoeieeereeeeeenreenens ClYes [IJNo Fire ExtingUiSher.........c...coevemeerverreenen [ Yes [ No
Safety Shower/Eyewash............[dYes [ No (01, 1-Y SOV [ Yes O No
Modifications/Exceptions; : ' - .

Vil Site Preparatlon ’ : Yes No NA
Utility Locating and Excavation Clearance COmPIEted...........ovvvewevevereroreverseorereesessreessssssenn O O d
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signsin Place....[] [ O
Physical Hazards Identified and Isolated (Splash and containment barriers)..................... O O 0O
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc). ............ O O O

IX. Additional Permits required (Hot work, confined space entry, excavation efc.). ................. CdYes [ No

If yes, SHSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090

X. Specialinstructions, precautions:

Permit Issued by: A Permit Accepted by:
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Upon completion of the work for which the Safe Work Permit was assigned, the Safe Work Permit will be
turned into the FOL or the SHSO. Concerns, complaints, and suggestlons may be made on the reverse of
the Safe Work Permit for consideration by the FOL and/or the SHSO. Permlts turned in with suggestions,:

difficulties, or complaints will be forwarded to the PHSO for review.

The.Sate Work Permit and the HASP will serve as the primary reference for work place evaluations and
" audits conducted to determine if the task is being conducted under.the direction conveyed by the HASP
and the Safe Work Permit. ' '

103 SITE MAP

Once the areas of contamination, access routes, topography, dispersion’ routes are determined, a site
map will be generated and adjusted as site conditions change. This map will be posted to illustrate up-to-
date information of contaminants and adjustment of zones and access points. This map will be posted at

the field support trailer.

10.4 BUDDY SYSTEM

Personnel ‘engaged in on-site activities will practice the “buddy system" to ensure the safety of the

personnel involved in this operation.

105 MATERIAL SAFETY DATA SHEET (MSDS) REQUIREMENTS

Tetra Tech- NUS personnel will provide MSDSs for chemicals brought on-snte The contents of these
documents will be reviewed by the SHSO with the user(s) of the chemical substances prior to any actual
use or application or the substances on-site. The MSDSs will be malntamed in a central location (i.e.,
' ‘temporary office) and will be available for anyone to review upon request. The SHSO will be responsible
for implementing a site-specific Hazard Communication Program (_See'Section 5.0 of the TtNUS Health '
and Safety Guidance Manual)‘ This includes collection of MSDSs creation and maintenance . of an
accurate Chemical Inventory Listing, addressing container labehng and personnel training jssues, and

other aspects of Hazard Commumcatlon

10.6 COMMUNICATION

Itis anticipated that site persohnel will be working in close proximity during proposed ﬁeld activities. In the

event that site personnel are in isolated areas or are separated by significant distances, a supported
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means of communication between field crews will be utilized. Two-way radio communication devices, if

needed, will be used only with Naval Station Great Lakes approvél.

_External communications will be accomplished utilizing télephones at' predetermined and approved
locations or through cellular phones. External communication will primarily be used for the purpose of
resource and emergency resource communicatiohs. Prior to the commencement of site activities, ‘the
FOL will determine and arrange for telephone' communications, if it is determined a cellular means will not

be used.

10.7 SITE VISITORS

‘Potential site visitors that may be encountered during the performance of the field work could include the

following:

. Personnel invited to observe or participafe in operations by Tetra Tech NUS.
. Regulatory personnel (i.e., DOD, IL EPA, U.S. EPA, OSHA etc.)

*  Southem Division Navy personnel

> Other authorized visitors

Non-DOD personnel working on this project are required to gain initial access to the base by coordinating

with the TtNUS TOM or designee and following established base access procedures.

‘Once access to the base is obtained, personnel who require access to Tetra Tech NUS work sites (areas
* of ongoing operations) will be required to obtain permission from the FOL and the Base Contact. Upon
gaining access to the work site, site visitors wishing to observe operations in progress will be required to

meet the minimum requirements as stipulated below.

e Site visitors will be routed to the FOL, who will sign them into the field logbook. information to be
recorded in the logbook will include the individuals name (proper identification required), who they
, represent, and the purposé for the visit. The FOL is responsible for ensuring that site visitors are

- always escorted while on site.

¢ Site visitors will be required to produce the necessary information supporting clearance on to the site.
' This includes information attesting to applicable training (40-hours of HAZWOPER training required
for Southern Division Navy Personnel) and medical surveillance as stipulated in Section 8.3, of this

documenl In addmon to enter the sites operatlonal zones during planned- activities, visitors Wl" be
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‘required to first.go through site-s_pecific training covering the topics stipulated in Section 8.2 of this
HASP. '

b Once' the site visitors have completed the above items they will be permitted to enter the site and
}applic'able operational areas. Visitors are required to observe the protective equipment and site
restrictions in effect at the work éreas visited. Any visitors not meeting the reqhirements as stipulated in
this plan for site clearancé will not be permitted to enter the site operational zones during planned
activities. Any incidence of unauthorized site visitation will cause on-site activities to be terminated until
that visitor can be removed. Removal of unauthorized visitors will be accomplished with support form the

Base Contact, if necessary. Ata nﬁinimum, the Base Contact will be notified of any unauthorized visitors.

10.8 SITE SECURITY

As this activity will take place at a Navy facility, the first line of seburity will be provided by the base gate
réstricting the general public. The second line of security will take place at the work site referring

interested parties to the FOL and Base Contact.

Security at the work areas .Wi'll be accomplished using field personnel. This is a multiple berson operatibn,
involving multiple operational zones. Tetra Tech NUS pers'onnel will retain complete control over active
operational zones. The Base Contact will serve as the focal point for base personnel and interested

parties and will serve as the primary enforcement contact.
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11.0 COI:JFINED SPACE ENTRY

Itis 'not_anticipated, under the proposed scope of work, that confined space and permit-required confined
" space activities will be conducted. Therefore, personnel under the provisions of this HASP are not
allowed, under any circumstances, to enter confined spaces. A confined space is defined as an area

~ which has the following characteristics:
o lIslarge enough and so configured that an employee can bodily enter and perform assigned work.

e Has limited or restricted means for entry or exit (for example, tanks, vessels, silos, storage bins,

hoppers, vaults, and pits are spaces that may have limited means of entry).
- e Is not designed for continuous employee occupancy.

A Pérmit-Réquired Confined Spacé is one that:

Contains or has a potential to contain a hazardous atmosphere.
' Contains a material that has the potential to engulf an entrant. -

o Has an internal configuration such that an entrant could be trapped or asphyxiated by inwardly
converging walls or by a floor which slopes downward and tapers to-a smaller cross-section.

. Contains any other recognized, serious, safety or health hazard.

A -
For further information on confined space, consult the Health and Safety Guidance Manual or call the
PHSO. If confined space operations are to be perforined as part of the scope of wpfk, detailed
procedures and trainihg recjuirements will have to be addressed, and the HSM will have to be notified.
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12.0 MATERIALS AND DOCUMENTATION

The TtNUS FOL shall ensure the followi}lg materials/documents are taken to the project site and used

when required.

e Acomplete c;)py of this HASP

e Health and Safety Gpidanée Manual
. | Incident Héports

. Medical Data Sheets -

e Material Safety 'D_ata Sheets for chemicals brought on site, including decontamination soldtions, fuels,

sample preservatives, calibration gases, eic.
e Afull-size OSHA Job Safety and Health Poster (posted in the site trailers)

 Training/Medical Surveillance Documentation Form (Blank)

e _Emergency Reference Informétion (Section 2.0, extra copy for posting)

121 MATERIALS TO BE POSTED OR MAINTAINED AT THE SITE

The following documentation is to be posted or maintained at the site for quick reference purposes. In
situations where posting these documents is not feasible, (such as no office trailer), these documents

should be separated and immediately accessible.

» Chemical Inventory Listing (posted) - This list rép’resents chemicals brought on-site, including
decontamination solutions, sample preservations, fuel, etc.. This list should be posted in a central area.

MSDSs (maintained) - The _MSDSs should also be in a central area accessible to site personnel. These
documents should match the listings on the chemical inventory list for substances used on-site. It is
- acceptable to have these documents within a central folder and the chemical inventory as the table of
contents. S '
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The OSHA Job Safety & Health Protection Poster (posted) - this poster, as directed by 29 CFR 1903.2
(a)(1), should be conspicuously posted in places where notices to employeés are normally posted. Each
FOL shall ensure that this poster is not defaced, altered, or covered by other material.

Site Clearance (maintained) - This list is found within the training se_ctibn of the HASP (See Figure 8-2).
This list identifies site personnel, dates of training (including site-specific training), and medical
~surveillance. The lisfs indicates not only clearahce but ‘also status. If personnel do not meet these
requirements, they do not enter the site while site personnel are éngaged in activities.

Emergency Phone Numbers and Directions to the Hospital(s) (posted) - This list of numbers and
~ directions will be maintained at the phone communications points and in each site vehicle.

Medical Data Sheets/Cards (maintained) - Medical Data Sheets will be filled out by on-site personnel-
and flled in a central location. The Medical Data Sheet will accompany any injury or mness requiring
medlcal attention to the medical facility. A copy of this sheet or a wallet card will be glven to personnel to
be carried on thelr person. '

Hearing COnservatlon Standard (29 CFR 1910.95) (posted) - this standard will be posted anytlme

hearing protection or other noise abatement procedures are employed.

Personnel Monitoring (maintained) - The results generated through personnel .samplihg (levels of
-airborne toxins, noise levels, etc.) will be posted to inform individuals of the results of that effort.

Placards and Labels (maintained) - Where chemical inventories have been separated because of
quantities and incompatibilities, these areas will be conspicuously marked using Department of
Transportation (DOT) placards and acceptable (Hazard Communication 29 CFR 1910.1200(f)) labels.

The purpose of maintaining or posting this information, as stated above, is to allow site personnel quiék |

access. Variations concerning location and methods of presentation are acceptable, providing the
objection is accomplished. -
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ACGIH
APR

AOC /
CERCLA

CFR

CNS

CRZ

CTO

DOD

DOT

DPT

EPA

FFA

eV

" FID

FOL

HASP
HAZWOPER
HEPA

HSM ‘

IDW
 LELO,
MSDS
N/A
NAS
NIOSH
'NPL
'OSHA
" PEL
~ PHSO
PID
" PPE
RIFS

Naval Station Great Lakes

' 13.0 GLOSSARY

American Conference of Governmental Industrial Hygienists

Air Purifying Respirators

Area of Concern .
Comprehensive Environmental Response Compensation, and Liability Act
Code of Federal Regulations '

Central Nervous System

Contamination Reduction Zone

Contraét Task Order

Department of Defense

Department of Transportation

Direct-Push Technology

Environmental Protection Agency

Federal Facilities Agreement

" Electron Volts

Flame lonization Detector
Field Operations Leader
Health and Safety Plan
Hazardou’s Waste Operations and Emergency Response
High Efficiency Particulate Air
Health and Safety Manager
Investigatiori-derived Waste
Lower Explosive Limit/Oxygen
Material Safety Data Sheet
Not Available '

Naval Air Station

-National Institute Occupational Séfety and Health
~ National Priorities List
- Occupational Safety and Health Administration (U.S. Department of Labor)

Permissible Exposure Limit
Project Health and Safety Officer
Photo Ionizatioh Detector
Personal Protective Equipment

- Remedial Investigation and Feasibility Study

13-1
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SAP
SCBA

- - SOPs

'SHSO
| STEL
SVOC
TOM
TPH
TINUS

USTs
uv

Navat Station Great Lakes

Sampling and Analysis Plan
Self Contained Breathing Apparatus
Standard Operating Procedures

~ Site Health and Safety Officer

Short Term Exposure Limit
Semi-volatile Orgahic Compounds
Task Order Manager .
Total Pefroleum Hydrocarbons
Tetra Tech NUS, Inc.

Time Weighted Average
Underground Storage Tanks.
Ultra Violet ,

13-2
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. AND REPORT FORM



TETRA TECH NUS, INC.

INJURY/ILLNESS PROCEDURE
- WORKER’S COMPENSATION PROGRAM

WHAT YOU SHOULD DO IF YOU ARE INJURED OR DEVELOP AN ILLNESS
AS A RESULT OF YOUR EMPLOYMENT:

e Stop work as needed to ensure no further harm is done.
.o If injury is minor, obtain appropriate first aid treatment.

o If injury or illness is severe or life threatening, obtain professional medical treatment at the
nearest hospital emergency room. Check with your office location or project health and
safety plan for specific instructions. :

¢ If incident involves an injury, illness, or chemical exposure on a project work site, follow
mstructlons in the Health & Safety Plan.

e Immediately report any injury or illness to your supervisor or office manager. In addition,
you must contact your Human Resources representative, Marilyn Duffy at (412) 921-8475,
and the Corporate Health and Safety Manager, Matt Soltis at (412) 921-8912 within 24 hours
of the injury. You will be required to complete an Injury/Illness Report. You may also be
required to participate in a more detailed investigation with the Health Sciences Department.

e In the event of a serious near-miss incident, a “Serious Near Miss Report” (Form AR-2,
available online at https://go2.tetratech.com under “Departments”, “Health and Safety”,
“Accident Reporting Procedures”, hyperlink for “Serious Near Miss Report™) must be

" completed and faxed to the Corporate Health and Safety Manager within 48 hours.

o If further medical treatment is needed, our insurance carrier, ACE, will provide information
on the authorized providers customized to the location of the injured employee. You can find
this information by accessing the website of ACE’s claims handler, ESIS, at : www.esis.com.
These providers are to be used for treatment of Worker’s Compensation injuries subject to the
laws of the state in which you work.

ADDITIONAL QUESTIONS REGARDING WORKER’S COMPENSATION:

Contact your local Human Resources representative (Marilyn Duffy), Corporate Health and
Safety Manager (Matt Soltis), or Corporate Administration in Pasadena, California, at (626) 351-

‘Worker’s compensation is a state-mandated program that provides medical and disability benefits
to employees who become disabled due to job related injury or iliness. Tetra Tech, Inc. and its
subsidiaries pay premiums on behalf of their employees. This program is based on a no-fault

~ system, and benefits are provided for covered events as an exclusive remedy to the injured

employee regardless of fault. The types of injuries or illnesses covered and the amount of



benefits paid are regulated by the state worker’s compensation boards and vary from state to state.
Corporate Administration in Pasadena is responsible for administering the Company’s worker’s -
compensation program. The following is a general explanation of worker’s compensation
provided in the event that you become injured or develop an illness as a result of your
employment with Tetra Tech or any of its subsidiaries. Please be aware that the term used for
worker’s compensation varies from state to state. -

WHO IS COVERED:

All employees of Tetra Tech, whether they are on a full-time, part-time or temporary status,
working in an office or in the field, are entitled to worker’s compensation benefits from the first
day of work. All employees must follow the above injury/illness reporting procedures. If you are
working out-of-state and away from your home office, you are still eligible for worker’s
compensation benefits. ’ ' :

Consultants, independent contractors, and employees of subcontractors and employees from
" temporary employment agencies are not covered by Tetra Tech’s Worker’s Compensation plan.

' WHAT IS COVERED:

- If you are injured or develop an illness caused by your employment, worker’s compensation
benefits are available to you subject to the laws of the state you work in. Injuries do not have to
be serious; even injuries treated by first aid practices are covered and must be reported.



E TETRA TECH, INC,

ACCIDENT AND ILLNESS INVESTIGATION REPORT

To: : Prepared by: »
Subsidiary Health and Safety Representative L . ¢
. Position: :
cc: Office:
Workers Compensation Administrator T
Project name: " Telephone number:
Project number: Fax number:

Information Regarding Injured or Iil Employee

Name: : Office:
Home address: _ Gender: M[] F[]  No. of dependents:
- " Marital status:
| Home telephone number: ' Date of birth:
"Occupation (regular job title): ' Social security number:
Departrrient: -
Date of Accident: . Time of Accident: . am. d p-m. |
Time Employee Began Work: [ Check if time cannot be determined

Location of Incident

Street address:

City, state, and zip code:
County:

Was place of accident or exposure on employer’s premises? Yes [ ] No O

' Information About the Incident

What was the employee domg just before the incident occurred? Describe the activity as well as the tools,
equipiment, or material the employee was using. Be specific. Examples: “Climbing a ladder while carrymg roofing materials”;
“Spraying chlorine from hand sprayer”; “Dally computer key-entry”

What Happened? Describe how the i injury occurred. Examples: “When ladder slipped on wet floor, worker fell 20 feet”; “Worker
was sprayed with chlorine when gasket broke during replacemem" “Worker developed soreness in wnst over time”

This form contains information relating to employee health and must be used in a manner that protects the confidentiality
of the employee to the extent possible while the information is being used for occupational safety and health purposes.

Form AR-1 : _ Page 1 of 4




a ' TETRA TECH, INC.

ACCIDENT AND ILLNESS INVESTIGATION REPORT (Continued)

Information About the Incident (Continued)

What was the injury or illness? Describe the part(s) of the body affected and how it was affected. Be more specific than
“hurt,” “pain,” or “sore.” Examples “Strained back™; “Chemical burn, right hand”; “Carpal tunnel syndrome, left wrist”

Describe the Object or Substance that Directly Harmed the Employee: Examples: “Concrete floor”; “Chlorine™;
“Radial arm saw.” If this question does not apply to the incident, write “Not applicable.” .

Did the employee die? Yes 0] No[ Date of death:
Was employee performing regular job duties? Yes[ ] No[] ,
Was safety equipment provided? Yes[ ] No[]- Was séfety equipment used? Yes[ ] No[]
Note: Attach any police reports or related diagrams to this report. i -

Witness (Attach additional sheets for other witnesses. )

Name:

Company:
Street address: ‘ : _
City: State: Zip code:

Telephone number:

Medical Treatment Required? [] Yes [] No [J First aid only

Name of physician or health care professiona}:

If treatment was provided away from the work site, provide the information below.
Facility name:
Street address:
City: | ' State:_- Zip code:

Telephone number:

Was the employee treated in an emergency room? L[] Yes [] No

‘Was the employee hospitalized over night as an in-patient? [] Yes [] No

This form contains information relating to employee health and must be used in a manner that protects the confidentiality

‘|of the employee to the extent possible while the information is being used for occupational safety and health purposes.

Form AR-1 , Page 2 0of 4 .




E ' TETRA TECH, INC.

ACCIDENT AND ILLNESS INVESTIGATION REPORT (Continued)

Corrective Action(s) Taken by Unit Reperting the Accident:

Corrective Action Still to be Taken (by whom and when):

‘Name of Tetra Tech employee the injury or illness was first reported to:

Date of Report: : ~ - Time of Report:-

I have reviewed this investigation report and égree‘, to the best of my recollection, with its contents.

Printed Name of Injured Employee ) Telephone Number

Signature of Injured Employee _ Date

The signatures provided below indicate that appropriate personnel have been notified of the incident.

Title Printed Name - Signature Telephone Number Date

Office Manager

Project Manager

Site Safety Coordinator or
.Office Health and Safety
Representative

This form contains information relating to employee health and miust be used in a manner that protects the confidentiality

- {of the employee to the extent possible while the information is being used for occupational safety and health purposes.

Form AR-1 Page 3 of 4




E - S TETRA TECH, INC.

ACCIDENT AND ILLNESS INVESTIGATION REPORT (Continued)

To Be Completed by the Subsndrary Health and Safety Representatlve - : Lo
Classrﬁcatnon of Incldent o S

E] In_]ury El Illness

Result of Incldent

. Fi 1rst a1d only ;

I:I Days away from work o , ,

D Remamed at work but mmdent resulted in ]ob transfer or work restnctlon _
|:| Incrdent mvolved days away and Job transfer or work restnctron Vj, o

. Medlcal treatment only

No of days away from work e

Date employee leﬁ work

Date employee retumed to work

No of days placed on reslnctron or _]Ob transfer

OSHA Recordable Case Number S

To Be Completed by Human Resources
Socral secunty number :: , f L =

Date of hlre

: H1re date for current _]Ob L AR
. Day O] Week E] Month ’

’ _Wage »mformatlon $

“Days per week: .

Reported by

| Field office of claims adjuster; o o

This form contains information relating to employee health and must be used in a manner that protects the confidentiality
of the employee to the extent possible while the information is being used for occupational safety and health purposes.

Form AR-1 S - Page 4 0of4
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MEDICAL DATA SHEET



MEDICAL DATA SHEET

This Medical Data Sheet must be completed by all on-site personnel and kept in a central location during -
the execution of site operations. This data sheet will accompany any personnel when medical assistance-
is needed or if transport to hospital facilities is required.

Project ~ Naval Station Great Lakes, Great Lakes, lilinois CTO 0009

Name : | ' Home Telephone
Address | .

Age i | Height Weight

Name of Next Kin

Drug or other Allergies

Particular Sensitivities

Do You Wear Contacts?

Provide a Checklist of Previous lllnesses or Exposure to Hazardous Chemicals

What medications are you presently using?

Do you have any medical restrictions?

Name, Address, and Phone Number of personal physicién:

I am the individual described above. | have read and understand this HASP.

Signature . , | Date



" ATTACHMENT I

 EQUIPMENT INSPECTION CHECKLISTS



Company:,

Inspection Date:

- Equipment Inspection Checklist for Drill Rigs

Unit/Serial No#:

/

Equipment Type:

_/ Time:

(e g, Dr|II Rigs Hollow Stem, Mud Rotary, Direct Push,

operation of the vehicle (in and around brakes, clutch, gas pedals)
" I . . -

HDD) .
Project Name: Project Noi:
Yes No NA Reqgtiirement - Comments
, Emergency Stop Devices
nE ) ] e Emergency Stop Devices (At points of operation)
O O O o Have all emergency shut offs identified been communicated to the
field crew?
J O O ‘e Has a person been designated as the Emergency Stop Device
] 1 0 Operator?
N Highway Use
| O | 0O ¢ Cab, mlrrors, safety glass?
W O O] e Turn signals, lights, brake lights, etc. (front/rear) for equipment
' ' approved for highway use?
O ] ng e Seat Belts? ’ :
O O O ¢ Is the equipment equipped with audlble back-up alarms and back-
: up lights?
{ O | O . e Horn and gauges
O | Ol ¢ Brake condition (dynamic, park, etc.)
O+ O ] e Tires (Tread) or tracks
O O ] ‘e Windshield wipers -
O O ] o Exhaust system
O | O ] ‘e Steering (standard and emergency)
J O - e Wheel Chocks?
O O O e Are tools and material secured to prevent movement durmg-
~transport? Especially those within the cab?
O O | O * Are there flammables or solvents or other prohibited substances
‘ stored within the cab?
O O O Are tools or debris in the cab that may adversely influence




Equipment Inspectlon Checkllst for Drill R|gs

Page 2

Yes

=
o

=
>

R_equirement |

Comments

Fluid Levels:

Engine oil
Transmission fluid
Brake fiuid ‘
Cooling system fluid
Hoses and belts
Hydraulic oil

High Pressure Hydraulic Lines

Obvious damage

Operator protected from accidental release

Coupling devices, connectors, retentlon cables/plns are in good
condition and |n place )

Mast Condition

Structural components/tubing
Connection points

Pins

Welds

Outriggers

Operational

Plumb (when raised)

0000 O OO0 0000000 | 000 Oo0ood

O0O00 O 00 OooOOoOo4d | 000 DDDDDD'

0000 0O 00 0000000 | 000 000000

Hooks

. Are the hooks equipped with Safety Latches?

Does it appear that the hook is showing signs of wear in excess of
10% original dimension?

Is there a bend or twist exceedlng 10%. from the plane of an

unbent hook?
Increase in throat opening exceeding 15% from new condition
Excessive nicks and/or gouges :

Clips
~ Number of U-Type (Crosby) Clips

(cable size 5/16 - 5/8 = 3 clips minimum)
(cable size 3/4 - 1 inch = 4 clips minimum)

(cable size 1 1/8 - 1 3/8.inch = 5 clips ‘minlmum)




pment Inspectlon Checkllst for DI’I|| Rigs

3.
Yes - No NA Requirement Comments
' Power cable and/or hoist cable
O O | O » Reduction in Rope diameter (5/16 wire rope>1/64 reduction
: : nominal size -replace)
] ] O (3/8 to 1/2 wire rope>1/32 reduction nominal size-replace)
Cl O ] (9/16 to 3/4 wire rope>3/64 reduction nominal size-replace)
] ] O « Number of broken wires (6 randomly broken wires in one rope
L] [ ] lay) :
O | O O .- (3 broken wires in one strand)
' ¢ Number of wire rope wraps left on the Runnlng Drum at nomlnal
a { O m| use (>3 required)
Cl O ] - Lead (primary) sheave is centered on the runmng drum
| | O « Lubrication of wire rope (adequate?)
: « Kinks, bends - Flattened to >.50% diameter. -
Hemp/Flber rope (Cathead/Split Spoon Hammer)
O o+ a e Minimum 3; maximum 1 inch rope diameter (Inspect for
‘ physical damage)
] L] | « Rope to hammer is securely fastened
' : . Safety Guards -
O O i  Around rotating apparatus (belts, pulleys, sprockets, spmdles,
: ‘ ' drums, flywheels, chains) all pomts of operations protected from
accidental contact?
] ] m e Hot pipes and surfaces exposed to accidental contact?
H I I « High pressure lines’ :
m ] ] ‘o Nip/pinch points
e Operator Qualifications
[ O O » Does the operator have proper licensing where appllcable, (e.g.,
' CDL)?
O - O O e Does the operator, understand the equipment s operatlng
instructions?
] L] | Is the operator experienced with this equnpment? o
J [ 0l Is the operator 21 years of age or more?




- Equipment Inspection Checkllst for Drill ngs
Page 4

Yes Requirement

Comments

PPE Required for Drill ng Exclusion Zone
Hardhat

~ Safety glasses -
Work gloves ‘
Chemical resistant gloves

Steel toed Work Boots

Chemical resistant Boot Covers
Apron

¢ Coveralls Tyvek Saranex, cotton)

Other Hazards. :
Excessive Noise Levels?

dBA

etc.)
- MSDss avallable?
e Will On-site fueling occur
- Safety cans available?
- Fire extinguisher (Type/Rating -

N000 00 00000000 |3
FDDDD 00 [pooooooa |8

IDDDEI 0O PO0O000O0O4a

e Chemical hazards (Drilling supplies - Sand, bentonlte, grout, fuel,

Approved for Use [ Yes [ONo -~ []See Comments

Site Health and Safety Officer

.Operator
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1.0 PURPOSE

Utilities- such. as . electric service lines, natural or propane gas lines, water and sewage lines, '

‘telecommunications, and steam lines are very often in the immediate vicinity of work locations. Contact .

with underground or overhead utilities can have serious ‘consequences including employee injuryfatality, .| . -
: property and eqUIpment damage, substantlal fmancnal rmpacts and loss of ut|||ty service to users. .

The purpose of this procedure is to provrde mlnlmum requnrements and technical guidelines regardlng the o
appropnate procedures to be followed when performlng subsurface and overhead utility locating services.

“ It is the policy of Tetra Tech NUS Inc. (TtNUS) to provide a safe and healthful work environment for the
protectlon of our employees. :The'- purpose of- this. ‘Standard Operatlng Procedure -(SOP) is to aid in -
achieving the objectives of this -policy, to present the acceptable. procedures pertaining to utlllty locating -

~-and excavation clearance activities, and to present requirements and restrictions relevant to these types of

~| - activities. _This" ‘SOP.-must ‘be reviewed by -any employee potentrally lnvolved with - underground or;;‘ g
| overhead utlllty Iocatlng and avordance actlvmes

'20°  SCOPE

ThIS procedure applles' to all TtN US freld actlvrtles where there may be potentlal contact wrth underground' :

~ resource planmng, field rmple ‘ ’subcontractor procurement Utility Iocatlng and exc, vaho

~ clearance requnres srte-specrf‘ ic mfo"’ X pnor to the rnrtratron of any ¢ such activities on a specmc pm]ect._i

This SOP is not intended to' prowde a detailed descrlptron of methodology and instrument operation.

: Specnahzed expertise dunng both.: planmng and executlon of several of the methods presented may also.
.be requrred . ‘ : ~ .

. ‘Metal Detection - A geoph :
: ,'_underground T c

,whereby a signal is sent mto th round via a transmntter ‘Some portion of the sngnal wnII be’ reflected from
the subsurface matenal wh|ch is then recorded wnth a recerver and electronlcally converted mto a graphrc
plcture e ik 5 B

. 019611/P . o o o ' S o '-"TetraTechNUS,‘lnc._"
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4.0 RESPONSIBILITIES

Project Manager LPM)/T ask Order Manager (!OM) Hesponsi_ble for ensuring that all field activities are S
~ conducted in accordance with this procedure ' L ' R

S|te Manager (SM)/Field Operations Leader FOL Responsrble for the onsite. venhcatron that all tleld‘ .
" activities are performed .in complrance ‘with’ approved SOPs or as otherwise dlrected by the approved.
"»fprOjeCt plan(s) ,

Srte Health & Safey Offlcer (SHSO),— Responslble to provide technical assistance and verrfy ful
compliance with this SOP. The SHSO.is also responsible for reportlng any deficiencies to the Corporate AR
Health and Safety Manager (HSM) and to the PMfI‘OM g

" H ealth&Safety Manager (HSM) Respo

= e for prepanng, lmplementmg, and modlfylng corporate health‘_ o
| ‘and safety policy and this SOP. "L

0 ’:Srte Personnel - Hesponsnb_le for ‘pe. on

ng thei_‘r;workyacﬁ\?it_ies in accordance with this 'SOPf andthe TtNU"S':"-fi{:"f
HealthandSafetyPolrcy - A o ST

&8 ,’iso . PROCEDURES

nd. techmcal procedures that must be performed 1o mlmmlze‘,-‘»*?'f 1

E j_fThrs procedure addresses the requrre ‘ S
‘ ead utrlrty services. These procedures are addressed R B

“the potential for contact with ur
§ o Ij:lndrvrdually from a buned and ove

. ’,“5'.,1 ‘:- Burred Utllrtles g

;and/or Iocatron is unknown or mcorrectly known
Ilowed - prior . to begrnnlng any subsurface: problng
of .un ground utlllty services. In addmon, the Utll

a"cl|ent propertres Thrs proce
.excavatron that mlght potentra

sed mtrusrve ‘activities. The site” mspectron shoulc
otentral underground utrlrtles Items of mterest mclud

Y €
~ service vaultslpanels asphalt/concrete scares and’ patches and topographlcal depressions. 'Noté
'the Iocatlon of any emergency shut off swrtches Any addmonal mformatlon regardmg utllrty'.

019611/P TetraTech NUS nc.. o
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locations shall be added to prolect maps upon completron of this exercise and returned to the
PM/TOM.

3. It the planned work is to be conducted on private property (e.g., military mstallatlons ‘
manufacturing facilities, etc.) the FOL must identify and contact appropnate facrllty personnel
(e.g., public works or facility engineering) before any intrusive work begins to inquire about (and
~comply wrth) property owner requirements. It is important to note that private property owners

_ may require several days to several weeks advance notice pnor to locating utrlmes SRR

4. I the work location is on public property, the state agency that performs utllrty clearances must be L

" notified (see Attachment 1).. State “one-call’ 'servrces must be notified prior to .commencing . .
,,ftleldwork per their requrrements Most one-call services require, by law. 48- to 72—hour advance
“notice prior to beginning any excavation. ‘Such services typically assign a "ticket® number to the .
. ;partrcular site. This ticket number must be recorded for future reference and is valid for a specific |
o ;‘penod of time, but may be extended by contactmg the service again. The utility service will-notify |

. utility. representatrves who then ‘mark _their respectrve lines within the specmed time frame Sl | B
“should be noted that most mllrtary mstallatrons iown their own utilities but may lease service and - ;
‘maintenance from area prowders Given this srtuatron “one call" systems may strll be requrred to

: provrde Iocatlon servrces on mllltary mstallatlons : o S ,

Utnlmes must be |dent|t|ed and thelr locatlons plalnly marked using pin ﬂags spray paint, or other e

§ haccepted means. The location of all utilities must be noted on a‘field sketch for future mclusron on" |

© . project maps. Utrhty locatlons are 1o be identified usmg the tollowrng lndustry-standard color code_ L I
o "scheme, unless the property owner or utility. locator semce uses a dlﬂerent color code: SRR K

white excavatlon/subsurface mvestrgatlon locatlon '
red . electncal
yellow_ /gas, oil, steam ,
orange tele' hone, communlcatrons
v lrngatron slurry .

S these srtuatrons utllltles rmust be ldentntled usrng ‘safe’ and effective
and lntrusrve surveys, or the use of non-conductlve hand tools Also m__g

A e At each locatlon where tre'
R 'equrpment and where utrl

non- A earing :
- excavation area of suspect utnl es hand shovellng must be perlormed for the pen eter ot the
. lntended excavatlon S ke L F

8. Al utllmest‘ 'ncovered or unde‘ ned, dunng excavatlon must be structurally supported to‘prevent ;‘*{f:
' potential damage Unless necessary as an emergency corrective measure, TtNUS ‘shall not - |

owner, property owner, and - Corporate HSM _All repairs - require -that the line’ be -
locked-out/tagged-out prior. to work. A ce ol

oeenR a - " Tetra Tech NUS, Inc.

“‘make any repairs or modrllcatlons to existing utility lines without ‘prior: permrssnon ‘of the utrhty b
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5.2 ' Overhead Power Lines

 Iitis necessary to work within the minimum clearance distance of an overhead power line, the overhead.

~ line must be de-energized and grounded, or re-routed by the utility company or a registered electrician. ‘If
protective measures such as guarding, isolating, or insulating are provided, these precautions must be
adequate to ‘prevent employees from contacting such hnes drrectly with any part of their body or mdlrectly
though conductrve materials, tools, or equipment. oo

The followrng table provrdes the requured mlmmum clearances for workmg in proxrmlty to overhead power

‘lines. , ‘
~ Nominal Voltage Minimum Cleararice - '
0-50kvVv = 10 feet or-one mast length; whlchever is greater .
T 50+ kV AT feet plus 4 inches for every 10 kV over 50 kv ori5:
: TR T mast Iengths whlchever is greater
o600 UNDERGROUND LOCATING TECHNIQUES :

A : , illable and can be applied when addltlonal St
e assurance is needed. The selection of the’ appropnate method(s) to employ is site-specific and should be_ ) e
T tarlored to the antlcrpated condmons sute and pro;ect constramts and personnel capabllrtres SRERSIE S

'61 ‘ ; Geophysucal Method

) ‘Geophysrcal methods include electromagnetrc lnductron magnetrcs and ground penetratlng radar
. Addrtlonal detalls concemlng the design and rmplementatron of electromagnetlc induction, magnetlcs and
: .r:~.ground penetratlng -radar : surveys can be found |n one or more of the TtNUS SOPs mcluded in the" e

] This |s very useful for riof
SR p;pe ; ’

o6l R L T TemaTechNUS,inc. -
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.Magnetics

Magnetic locators operate by detectlng the relative amounts of buried ferrous metal. They are incapable -
of locating or identifying nonferrous utility lines but can be very useful for locating underground storage
tanks (UST's), steel utility lines, and buried electrical lines. A typical example of this type of equipment is
“the. Schonstedt® GA-520x locator The GA-52Cx is capable of Iocatrng 4-inch steel pipe up to 8 feet
deep. .

Non-terrous Irnes are often located by using a typlcal plumbmg tool (snake) fed through the line. A srgnal
rs then introduced to the snake that is then traced

. Ground Penetratmg Radar

Ground Penetratmg Radar (GPR) involves specrallzed radar equipment whereby a signal is sent into the
' ground via a transmrtter Some portion of the signal will be reflected from the subsurface material, which
:is then recorded with a receiver and electronically’ converted into a graphic picture. In general, an object -
-;"_.«whrch is harder than the surroundrng soil will reflect”a stronger signal. Utilities, tunnels, UST's, and
e tootmgs wrll reflect a stronger srgnal than the surroundrng soil. Although this surface detection method
" may determme the location of a utility, this method does not. specmcally rdentlty utilities (i.e., water vs. gas,
- electrical vs. telephone); hence, verification may be: necessary using other ‘methods. Thrs method is -
- somewhat Irmlted when used in areas wrth clay sorl types or wrth a hlgh water table

L ez w
"._'::Acouéstic Surveys ‘, '

10 'Acoustrc Iocatlon methods are generally most applrcable to waterllnes or gas lines. A hrghly sensitive

- Acoustlchtecerver listens for background sounds -of water flowrng {(at joints, leaks etc.) or to sounds
k ced into.the water main using a trans' Acoustrcs may “also be applrcable to deterrmne the
ion of plastrc gas Ilnes T - .

:_.Thermal (re, mfrared) |mag|ng' a\passrve method - fo detectrng the heat emltted by an object
; Electronlcs in the rnfrared camera convert subtle .heat dltferentrals rnto a visual i rmage on the vnewhnder or. .

f;;.,f;f.'\l';aciidm ExcaVation -

,‘Vacuum excavatlon is used to phyS|caIIy expose utlhty servrces The process rnvolves removing the-
_'surface material over approxnmately a 1' x-1'area at the site location. The air-vacuum process proceeds
~ with the srmultaneous action of compressed alr-]ets to Ioosen soil and vacuum -extraction of the resulting

GeeR T e T Tetra Tech NUS, Inc.



Subject Number . Page

‘ ' HS-1.0 ’ 70f15
UTILITY LOCATINGAND Fvicion Eoctve Dera
EXCAVATION CLEARANCE 2 - 12/03

debris. Th|s process ensures the integrity of the utility line during the excavation process, as no hammers,
blades, or heavy mechanical equipment comes into_contact with the utility line, eliminating the risk of
damage to utilities. The process continues until the utility is uncovered. Vacuum excavation can be used
at the proposed site locatlon to excavate below the "utility wrndow which is usually 8 feet.

Hand Excavatlon . o _ N

When the identification and location of underground utilities . cannot be posmvely confirmed through
document reviews and/or other methods, borings and excavations may be cleared via the use of non- -
conductive hand tools. This should always be done in conjunction with the use of detection equrpment
This would be required for all locations where there is a potential to impact buried utilities. The minimum
hand-excavatron depth that must be reached is to be determined consrdenng the geographical location of ,
the work site. This approach recogmzes that the placement of buried utilities ‘is influenced by frost ling =
depths that vary by geographlcal reglon Attachment 2 presents frost line depths for the regions of the
~~ contiguous United States. At a minimum, hand excavation depths must be at least to the frost line depth I
“(see Attachment: 2) plus two (2) feet,-but never less than 4 feet below ground surface (bgs) For hand - -
“excavationi, the hole created must be reamed large enough to be at least the diameter of the drill rig auger - -
~or bit prior to drilling.  For soil gas surveys, the survey probe shall be placed as close as possible to the
| . ‘cleared hand excavation. ‘It is important to note that a post-hole drgger must not be used in this type of. & .
L hand excavatron actrvuty -

o Tlle Probe Surveys ‘

For some sou types srte condrtlons and excavatlon requrrements non- conductlve tile probes may bev' Lok
used. A tile probe is a “T"-handled rod ‘of varying lengths that can be pushed into the 'soil to determine if
- rany.obstructions exist at that location. = Tile probes constructed of fiberglass or. other' nonconductive
‘material are readily-available from numerous vendors. Tile probes must be performed to the same depth
“requirements as previously specified. As with other types of hand ‘excavating activities, the use of a-non-
.- conductive tlle probe, should always be in con]unctlon with surtable utllrty locating detectlon equrpment ‘

n7.0 L INTRUSIVE ACT IVITIES SUMMARY

The followmg I|st summanzes the actlvmes that must be performed pnor to begmnlng subsurface'
'actlvmes . s ‘ :

N 1 ' Map and mark all subsurface Iocatlons and excavatlon boundanes usrng white pamt or markers
;specmed by the cllent or property owner - R

2. -”:-_'Notrty the property owner and/or clrent that the locatrons are marked ‘At thls pomt drawrng
L -,_Iocatrons or. excavatron _bo ' : k:l;be provuded to the property owner and/or chent 0. they

representatrve the surface ocatrons OF exc atron boundanes in person. This will provide a better
location desrgnatron to the utilities they represent. You should: have additional drawmgs should ..
you need to provide plot plans to the One Call servuce :

4. . lmplement supplemental utrhty detectlon techmques as necessary and appropnate to conform .
- utlllty locations or the absence thereof :

 019611/P - ' . ' I : - , - Tetra Tech NUS, Inc.’
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5. Complete Attachment 3, Utlllty Clearance Form. This form should be completed for each

excavation - Iocatlon In_situations where multiple subsurface locations exist within the close

proxnmlty of one another, one form may be used for multiple locations provided those locations
~are noted on the Utility Clearance Form. Upon completion, the Utlllty Clearance Form and
g 'revrsed/annotated utility location map becomes part of the project file. -

:.__a‘.o' . REFERENCES

: OSHA Letter of Interpretatton Mr. Joseph Caldwell Attachment 4
| . OSHA29 CFR1926(b)(2) DT
. -OSHA 29 CFR 1926(b)(3) :
‘_TtNUS Utility Locating and Clearance Pollcy : :
» . TtNUS SOP GH-3.1; Resrstwrty and Electromagnetic Inductnon
" TtNUS SOP-GH:3.2; Magriétic arid Metal Detection Sirveys:
E ~TtNUS 'SOP GH-3: ‘Ground-penetratmg Radar Surveys ‘

otgs1/p T L o " Tetra Tech NUS, Ine.
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ATTACHMENT 1

LISTING OF UNDERGROUND UTILITY CLEARANCE RESOURCES

Ameﬂm Publlc ‘Works Aosoclatlon .
2345 Grand Boulward. ‘Suite 500, Kanseas City, MO 644 08-2625
Phone (818) 472-6100 ¢ Fax (816) 47249890 .-

wgh WWW. apwa.net . E-mall apwa@apwaw

NE-CALL SYSTEMS INTERNATIONAL

CONDENSED DIRECT ORY
T lowa: o .New Jorsoy
. lowaOne-Cell - - - - NewJonoyOna Call

1-800-292-8989 S - 1-800-272-1000

Kanm ’ . New Mexico . - N
"Kaanno-CaﬂSystem.lnc. s .NewMeacoOnecaIISyshm.hn -
) 1400-344—7233 : . 1-800321-2537
o . R Laanms-DonaAnaBtueStak% i

5 TKantwky . 1-888-626-0400 ..
. Kentucky l.lmiemmund Pmtocﬂon lnc. '
- 3-800-752-6007 - - NWYM
N Do . DbWM\YM .
: ‘Loulslana . 1-800-882-7962 -
- Lbulsiana OneCaIISysiem Inu - MYovkcay-nglsland One Cal
1~800-272-3020 -t - _‘ ] Center .
: - : 1-800-272—4480
DlgSal’e Sys!em Inc. ‘NonhCaronm
: : : 'TheNonh(:ammaOne-CalCem AN
Ihryland i 1-800-632-4949
<> Miss uum;« : , : ;

- 1-800-287-7777 . - Noi'ﬁlbako‘la
> Miss Uthly of Delmarva -~ . o Noith DMOne-Call
~. 1-800-282-8555 1400-795-0555 :

"’_;uaasacnuutb o

"»“1-833-721-7877

" South Dakota obe cal
18007847474

.‘l’enmssee N
~Tennesses Ono-Call Sysum Inc
1-800-351 1111 :




Subject Number Page
HS-1.0 100f 15
UTILITY LOCATING AND . - : -
Revision Effective Date
EXCAVATION CLEARANCE 2 -~ 12/03
ATTACHMENT 1 (Continued)
_ Texas Washington . ; Dlstrld of Columbla
B TomOneCallSystem _UthiesUndetgmdLocaﬂonCemer- Miss Utiity
-1-800-245-4545 .- - ) 1-800-424-5555 ; - 1-800-267-7777
Texas Excavation Safety smem Inc. Northwest Utlity Noﬁﬂation Center . B
1-800-344-8377 1-800-553-4344 Alberta -
Lone Star Nohﬂcaﬂon Cemat Inland Empire Ub‘lﬂy Coordlnaling Aberta One-Call Corpotation
_ . 1-800-669-8344 Counclt ‘ 1-800-242-3447
500-458-8000 )
Utah - B Bmtsh Colunbla
Biue Stakes of Utah i West\ﬂmlnia s - BCOne Call - .
T 1300-882-’4111 B MksuumyolWestVlrghm Inc. 1-800-474-6886
L ' 1400-2454848
Ve
_Dg Safe Syslem. Inc. Wlsoonsln .
; 1-888—344-7233 " Diggers Hotline, Inc.
: ( o 1-800-242-8511
';_"MISS Utiﬁly of Virglma Momlnu L
. 1-800-552-7001 - ' . Wyoming One-Call System, Inc.
” Miss Utility (Nonhem Vlmlnh) - 1-800-348-1030
1-800-257-7777 : Call Before You Dig deoming
© 1-800-849-2476 -

oteetip

Tétra Tech NUS, Inc.
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ATTACHMENT 2

FROST LINE E_ENETRATION DEPTHS BY GEOGRAPHIC LOCATION

. FROST PENETRATION .. f Ca

o Avéiégé Depth In Ipchés _

. Courtesy U:S: Department Of Commerce

CooleetiP < o oo o IR . TetaTechNUS,Inc. '
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ATTACHMENT 3
L : UTILITY CLEARANCE FORM
Client: _ : , Project Name:

- Pro;ect No:__ - . ‘Completed By:
g Locatlon Name . NP . -Work Date:
:'V_Excavatlon Method/Overhead Equrpment "
A 'Underground Utilities . S . Circle One

@)’ Review of existing maps? . , ~ yes no NA
b). ,j.l_ntervnew _[ocal personnel? ) : o yes no N/A
. Site visit and inspection? o AR yes no N/A

i 'Excavatlon areas marked in the ﬂeld” o - yes no “ N/A )
)~ Utlities located i inthe field? » L . yes no N/A
L ."Located utnhtnes marked/added {o site maps” : . yes no NA

Cllent_comact notlfled ; e . -yes no ‘N/A
X : Telephone .. Date:_ T

yes no..N/A

ek - - Date e o
S Geophysncal survey perfon'ned? .7 . yes no NA
e - Survey performed by S SCNVEN IS GO : ‘ I
, } AMethod - - - Dater_ _
"4y Hand excavation performed (wath concurrent use of utlhty .. yes no N/A

detection device)? - L o el
Completed by

feet ‘ “‘."‘““,,'VIDate:_ |

1 ?Trenchlexcavatron probed’? | S e yes no NA -
“ ‘Probing completed by- BRSNSV LN S Lo T
: :‘;Depthﬁrequency . S e Date:i, S

::Overhead Utllltles L

Present Absent

\ye\s no NIA
. .yes noiN/A -
- iyes no N/A
~.yes no N/A -

- Sl’(e _Maneger[Field Operations Leader - E Date . '
& f o G ¢ PM/Project File
Program File -

CoteetP - . I Tetra Tech NUS, Inc.
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ATTACHMENT 4

OSHA LETTER OF INTERPRETATION

Mr. Joseph Caldwell
Consultant ‘
Governmental Liaison
" Pipeline Safety Regulatlons ’
- 211 Wilson Boulevard
Suite 700
' Arhngton, Vlrgmra 22201

Re: Use of hydro-vacmun or non—conductlve hand tools to locate underground unhtm -

' Deaer Caldwell

i In a letter dated July 7,2003, we responded to your mqmry of: September 18 2002 regardmg the
- useof hydro—vncuum equrpment 10 locate: underground utilities by‘excavauon After our letter o .-
_ you was posted on the OSHA- websrte ‘we received numercus inquiries that make it apparent that S
" aspects of our July 7 letter : are bemg misunderstood. In addition, a number. of mdustry o
) stakeholders, tnc!udmg the Natronal Utthty Contractors Assoc tlon (NUCA) have provnded new‘ )
E ",,mfonnatlon regardmg equrpment that is avanlable for this work. o , o

- To clanfy these lssues we are wnhdrawmg our July 7 letter and 1ssumg tlns replacement -
' response to your mqmry ‘ _ . )

Quextion Semon 1 926 65 1 contams several reqmrements that relate ro the safery of emponees
. engaged in excavation work. Speaf cally, paragraphs (bX2) and (b){3 ) relate in part to the
- safety of the means used to locate underground utility installations that, zf damaged during an .
, uncovermg operatwu, could pose senaus hazards to employees‘< T

© Under these prowswns what consmutes an acceptable method of lmcovermg underground
: ,‘utzlu‘y lmes, and further, would the use of hydro—vacuum excavaaan be acceptable ander the :

eqmpmem or oth

o vParagraph B)3)p ovid

- GisetTP . . . TetmTechNUS, Inc.-
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'~ ATTACHMENT 4 (Continued)

When excavation operauons approach the esuma!ed locanon of underground mstallanons, the
" exact locauon ot' the lnstallanons shall be determmed by safe and acceptab;g means. (emphasns L

Therefore, "acceptable means” must be used where the locauon of the underground utxlmes have - -
. ‘not been ldenufled by the lltlllty compames and detecuon eqmpment is not used ‘

o Subpan P does not contam a deﬁmnon of either "other acceptable means” or “safe and - :
.~ acceptable means.” - “The preambles to both the proposed rule and the final nile dxscussed the
- rationale behind the wordmg at issue. For example, the preamb]e 10 the proposed rule, 52 Fed.
- Reg. 12301 (April 15, 1987), noted. that a 1972 version of this standard contained language that
-~ specified “careful probmg or band dxggmg" as the means to uncover utllmes The preamble then o
" ‘noted that an amendment to the 1972 standard later deleted that’ language “to allow other, equally -
S .:e_ﬂ“ecuve means of locanng such installations.” ‘The preamble continued that in the 1987 oL
: :‘_f'proposed rule; OSHA again pmposed ‘osing language in section (b)(3) that would prov:de another
, example of an acoeptable method of nncovering unhues that could be used where the utilities -
. have; not been marked and detecuon egﬂgment is not being used ~ “probing with hand-held - S
~ tools.” This method was Tejected in the final version of 29 CFR 1926. As OSHA explamed m e
the preamble to’ lhe fmal rule. 54 Fed. Reg 45916 (October 31 1989) :

“ ‘.‘OSHA recewed two comments **% and mput from ACCSH [OSHA’s Advrsory Comrmttee on

. Constroction Safety and Health] * * * on this provision. All commenters recommended droppmg
- ‘such a3 probing with hand-held tools’ from the proposed provision, because tlns could create 8
: hazard to employea by damagmg the |nslallahon or its msulanon N o

eqmpment was used in coujuncnon w1th tbem. OSHA then concluded its dxscussxon relahve to
. - this provision hy agreeing with the commentators and ulnmately not mcludmg any examplm of
L acceptable means” in the fmal prowsxon R R

c 'I'lusralses the ouesﬁon of whether the standard permits the use of hand tools alone — without -
"+ o also using detecuon equipment.: NUCA and other industry stakeholders have reoently informed
: _' -us that non—conductlve hand tools that are approprlate to be used to locate underground uuhtles

'pgropnate cautlon, is an"‘acceptahle means" for locatm g underground uuhues

“oigsﬁ/p_ " I — S R ‘, . . .'Te_tra_TechNUS,I_nc.-"-'
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Hgdro-vacuum excavation’

Itis our undexstandmg that some hydro-vacuum excavation eqmpmcnt can be adjusted touse a
. mxmmum amount of water and suction pressure. When appropriately adjusted so that the
equipment will not damage underground utilities (especially utilities that are particularly
vulnerable to damage, such as electrical hnes) use of such equipment would be considered a
“acceptable means” of locating undcrground wtilities. ‘However, if the equipment cannot be
,sufﬁuenﬂy adjusted then this method would not be acceptable under the standard '

’ ,_Q;he; technologl_e

We are not suggesung that these are the only devices that would be “acceptable means” under the ,
,standard Industry_’stakeholders have informed us that there are other types of speclal excavat:on
eqmpment d331gne for safely locatmg ut.lhncs aswell. '

We apo]ogaze for any oonfus:on ourJ uly 7 letter may have caused. If you have further conoems
- or questions; 'n.se feel free to conitact us again by fax at: -U.S. Department of Labor, OSHA,
" Directorate of -Cbnstrucuon Office of Construction Standards and Compliance Ass:stame fax #
202-693-1689." You can also contact us by mail at the above ofﬁce Room N3468, 200 ‘
. Constitution’ . erive, N.W., Washmgton D.C. 20210 although there will be a delay in our
recelvmg correSponde.nce by mail. .

Russell B Swanson. Duector
‘ Dlrectorate of Construcnon '

TNOT OSHA requm:mcnts are set by statute standards and rcgulatxons Our unerprelatlon 1o

h‘devclopmcnts you can consult OSHA s websne at

oeeti e — 3 ' " Tetra Tech NUS, Inc.
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TETRA TECH NUS, INC.
HEARING CONSERVATION PROGRAM

10  PURPOSE
. To 'e.stablish general and site-specific hearing conservation procedures and guidelines.
20-  SCOPE

Applies to all hazardous waste and other field activities where exposure to high levels of noise may occur.
This program is designed to comply with OSHA General Industry Standard 29 CFR 1910.95.

3.0 RESPONSIBILITIES

Project Health and Safety Officer (PHSO) - The PHSO shall-ensure that hearing conservation measures are
adequately addressed in the Srte Specific Health and Safety Plan. '

-Site Safetv Officer (SSO) - The SSO is responsible for establishing and implementing a hearing

" conservation program. The SSO also ensures that adequate procedures are followed to prevent excessive

exposure of individuals to high levels of noise. -

r0|ect Manager (PM) - The PM will ensure that suffi crent mfonnatlon has been prowded to the PHSO to ,
prepare adequate procedures for inclusion in the snte-specrﬁc Health and Safety Plan (HASP)_. ‘The PM i is

also ultimately responsible for the effective compliance with these requirements.
40 MONITORING AND ESTABLISHING HIGH-NOISE AREAS

41 ~ The SSO, as necessary, will perform and initial noise survey on Tetra Tech NUS and
Subcontractors operations and work areas by the use of a sound meter and/or dosimetry. All.
: monitoring will be done in accordance ‘with 29 CFR 1910. 95. Areas.and operations which are
expected to reach or exceed 85 decibels (dBA) will be requrred to adhere to the requnrements for .
this program.

4.2 The HASP will set policy on mandatory use of hearing protection in affected areas and while

" performing oertain Operations The FOL and/or SSO will notify all Tetra Tech NUS and
Suboontractor personnel of high noise areas and operations prior to work initiation.

029514R1/P ' . ’ 1 : '  Hearing Canservation
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50

The FOL and/or the SSO will bé responsible for implementation and enforcement of the

‘site-speciﬁc Hearing Conservation elements. -

The FOL and/or the SSO will post or otherwise identify areas of operations which exceed 85
dBA. If significant changes in noise levels occur (such as a ‘shutdbwn in an operating unit,

change in procedures), the noise levels shaﬂ be re-evaluated by the SSO to determine if hearing

_protedion will be worn.

'~ HEARING PROTECTION

Each employee will have the opportunity to choose from a van'ety of hearing protection devices. Hearing

protectors shall be replaced as neéessary. - The SSO will evéluate the attenuation factors of heéﬁng

protection devices and will select appropriate types based on sound level monitoring or personal dosimetry.

6.0

TRAINING PROGRAM

The Health Sciences ’Department will institute and maintain an initial training program for new employees

and provide 'a_n annual training progrém for employees who may be exposed to noise sources 85 dBA or

greater. The annual training will be incorporated with the refresher health and safety training curricdla. All

affected employees will be involved in the program and their participation documented.

6.1

62

7.0

The training program shall include the effects of noise on hearing. It will also include the
purpose of hearing protectors; the advantages, disadvantages, and attenuation factors. of the

various typeé. Instruction' shall be given on issue points, selection, fitting, use and cére of

- hearing protectors.

A copy of the OSHA Noise Standard. and applicable informational and training material will be

available to all employees.

'RECORDKEEPING

Exposure fneasurements, related records will be. képt at the. site. Record retention will be done in
accordance with the time periods stated in 29 CFR 1910.95 and 1910.20. ' |

029514R1/P
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8.0 - ATTACHMENTS -

81 29 CFR 1910.95 Occupational Noise Exposure
8.1.1  Code of Federal Regulations, Subsection 1910.95
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ATTACHMENT 8.1

29 CFR 1910.95 OCCUPATIONAL NOISE EXPOSURE

_ Site: .

Type of Audio Monitoring Equipment:

Date:

Employeé Name

Operation

Hearing Protection Type
Attenuation Factor

Noise Levels
Measured

Duration of Use

Forward completed table (with backup noise monitdring data) to the Managef, Health_Scien_ces.

© 029514R1/P
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ATTACHMENT 8.1.1

CODE OF FEDERAL REGULATIONS, SUBSECTION 1910.95

1ror less, it- ls to be considered continu

umn CENTER FAEQUENCY IN CYCLES. PER SECOND

: Equivalent 'sound level oontours. Oeta
. band sotnd pressure levels.may' be o’onvert.-

by, plotting them on this graph and noting

: sound : level - contours. This - equlva.lent
- 'weighted 'sound :level, which -may  diffe

__limlts from Table 1. G 1

: enzineering ‘¢ontrols. shalil’ be;ut,lllzed

“levels within the levels of the table.
TEADE the variations in noise level in
--.-'-volve ma.xlma at intervals of :1 secon

: 0“8

- fifty " 'percent.. For. purposes of  the "~

~ed to 'the equivalent A-weight.ed sound level
..the point of . highest penet.ration into " he’

-fromthe actual A-welghted sound.level of:

.the “noise,  is_used ‘to: determine_exposure ~or a.dose of fifty percent shall also be -

: 'reterred to as the act.lon level

(bX1) When emp ees are subject.ed “tion- Indicates that any employee’s ex:

:""° sound - exceeding " those listed “in " " pogure: may equal or exceed an 8-hour -

- Table . G-186, feasible admimst.rative or.

“the employer shall develop and imple- g
‘ment a monitoring progra.m

11 such controlsvfail to reduce sound,,

j‘{j?provided ‘and *used : to‘ reduce sound

ations in sound level or a significant‘.

'.O«updionol Sofo'y ond l-lool'll Admm., I.obor 8 1910.95,
{_.‘FR 5323, Feb 10, 1984; 5517832015 Aus 6. TABLE G-16-Penmssual.£ Nmss s
1990; 58 FR 35308, June 30, 1993] - - Exmunss. T
.-5191095 Occupaﬁonalnoueexposm ER TR T soud -
(a) Protection against the effects ofv A q-suo@'p@y.-m BEERTI B Lot B
‘nolse exposure shall be. provided when - R . .
‘the sound ‘levels exceed those shown = T R
‘in Table G-16 when measured on the - SR B
.| A scale of a.standard sound. level T s
_meter at slow response. When noise’ 3. e RN S
‘levels are determined by octave band f - et o '_'.:z .
- analysis, ‘the : equivalent A-weighted % == 1 s
.'_sound level may be determined as fol-,.; B YO L Mo
lows: .o o ey L Y O IO it W18
M T T T T T 1L more periods. of ioss bmenn ol e tonats s
S : 1 F] T @ combined effect should be considered, rather’ than the. ind--
2 ENINRNN G B b 4 B viduat effect of each It the mum of the tractions: .
AN | < - - - I, ColT unity, 100, the-ixed-Gxposure-
DRSNS e
2. NP N NSN3 the total tme of exposure permittad at that level. -
GRS A S mu_mamm_mmm
Ea L NN NN o £ 1028 pes s s ™75 7 5
:-25"‘0 \\\ \\ / 1.8 7 (cY: Hedring - conservation program._;.
38 L NN Y YN Aoy L ‘The employer shall administer a
8% TN NG INCEN T » <> continuing, effective hearing conserva- -
%100 \ NS IS="7] % tion program,: as:described -in. para- - ;
T r. B N b N\_‘ s 5 - graphs (c) through (o) of this section.g
E ' \ B b B _ 2 - whenever ' émployee - noise - exposures
I J4c IS KRR RS D ) 'g equal or exceed an 8-hour time-weight- -
Lt ' % - -ed.average sound level (TWA) of -85 -
A 7 7 SRIFE ST U SN S B - " decibels measured on the A scale (slow
7100 200 500 rooo 2000 4000!000 . “’response) ‘or, equivalently, a dose of .

hearing conservation program, Lem-
ployee noise - exposures shall be’ com-:
puted - in accordance with' appendix A
and Table G-16a, and without regard -
to any attenuation provided by t.he use
o -personal prot.ectwe equlpment. ;

! Yo ‘
time-weighted average of: 85 decibels'jv

time-weighted average ‘of 85 decibels; "

designed to’ identify employees for in- -
clusion’ in" the hearing . conserva.tion s
program and to enable the proper se-' ’
lection of hea.ring protectors. o
(i) ~Where " circumstances - such ns
high worker-mobility, significant vnri-'.;:

Hearing Conservation



ATTACHMENT 8.1.1

CODE OF FEDERAL REGULATIONS, SUBSECTION 1910.95

PAGE TWO

-§ 1 91 0.95
- monitoring - generally.

_~monitoring requirements of this para-

component of 1mpulse noise ma.ke area’
inappropriate,
. the employeér shall use represéentative .

personal sa.mpling to comply with the:.:
: ',does not need to be’ certified. A techni-

‘.and proper functioning of the audiom: -
eters being used. A techniclan who op- -

" graph unless the employer can show .
that area- samplinx produces equiva-‘
—‘lent—results :

29 CFR Ch XVII (7- -93 Edmon)
mamtaining and checklng ca.libratlon

erates microprocessor - audiometers
cian who performs audiometric tests ‘

must be’ responsible to an audlologist.'

(2XD) CAN- eontinuous,

. grated into the noise measurements.

mtermittentf
,and impulsive: sound :levels ‘from 80
- decibels to 130 decibels shall be inte--

Cdhy lnstruments used to measure em-
,'ployee noise - -exposure - shall be cali-
‘ brated to ensure measurement accura
'cy . employer -shall establish a valid base- "
(3) Momtoring ahall be repeated:

whenever 4 change  in - ‘production,

"months of an ‘employee’s first expo: -
‘sure at or above the action-level, the -

*-quent audiograms can be compared.:

(4)” All ‘audiograms” ‘obtained’ purst- -
ant to this section shall meet the re-’
,qulrements of Appendix C: Audiome :
., tric Measuring Instruments.

(5) Baseline ‘audiogram. ) Wlthln 6 .

line ‘audiogram . against which subse-,‘_

_:vprocess.

P posed at or above the action léevel; or
i (1§) - The ‘attenuation provided b

ployees may be rendered udequat

“results of t.he monl_torl_ng
. employer. shall -provide affected .em

equipment Jor controls in-
*’mobile test vans -are used to meet the

) (i) Addlt.lonal employees may ‘be ex- )

:’audiogram within ' 1 year ol an employ-
"""_hearlng protectors being used by em- -

- posure

”‘-;"welghted average of 85 decibels of the""_baseline audiogram is obtained.

“-ployees or: ‘their representatlves ‘with -f?;'iworkplace noise. - Hearing : protectors
-an opportunity ‘to observe any mnoise =

.}:measurements conducted pursuant to -_quirement that baseline audlograms'-: i

(I Mobile test van exceplion. Where'

audiometric¢ testing obllgation, the em- -
ployer shall :obtain a -valid : baseline -

ee’s first exposure at_or above: the |.
tion level - Where baselme audio-_‘

grams are obtained ‘more ‘than 6

months after the employees !lrst. ex- .
""" at -or above the actlon level

tectors forany period exceedlng "six .
months after first exposure until the

. (i) Testing to establish a baseline .
audiogram ‘shall ‘be. preceded by at”
least . 14 - hours.:without ' exposure to"

‘may be used as a substitute for the re-’

. sure to workplace noise.:: R
" .(iv) The employer sha.ll notlf.v em- .

l onst.rated oompetenee in admlnlsterlng-_.
o ' audiometric ~examinations, obtaining
. ;_yvalld audlograms a.nd properly uslng_

ployees ‘of .the ‘need. to  avoid high
Jevels of non-occupationa.l ‘noise expo-
sure during the 14-hour.period imme-:
dlately preceding the audlometric ex--_

shall be. eompared:to that employee 8"
baseline’ audlogram to detennlne ifthe |

threshold ‘shift ‘as: defined in para:’
'graph (g)(lO) of thls sect.ion has oe-

029514R1/P
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i ‘tors.and provided with hearing protec:

*oeeupcﬁonal Safety and Health Admin., l.abor

.curred. This comparison may be done
o by a technician. .
“(il) ‘If the annual’ audloxram shows

N that an employee has suffered a stand- . -
-ard threshold shift, the employer may -
_obtaina ret.est within 30 days and con- .
1€ Tet €
o tors is suspected.

: ) o
‘ a.nnual audlogram. »
., (i) The - a.udlologist otolaryngolo- v
:glst or physician shall review problem

. audiograms-~ and -.shall _determine

' * whether ' there -is ‘a need for further

_evaluation. ‘The employer shall pro-
-vide to the ‘person - performing this
- evaluatlon the following information: -

- “(A) A'copy: of the requirements for -
-'hearlng conservation 'as set forth in
- paragraphs (c) through (n) of this sec- - ‘
. " use ‘of hearing protectors for that em—" .
ployee. '

g tlon' :

(B The basellne audlogra.m and"
. ‘most recent audiogram of the employ-_

,‘_-eetobeeva.luated.
.. (C). Measurements - of ° Msround

- D: Audiometric Test Rooms. .

"tions ' required by paragraph (hX5) ofj;

this section.

' /8 " Follow-up -procedures. (D If a. '
: comparison of the annual’ audiogra.m.
=to the baseline audlogram lndicates a'_

Q
,_»paragraph (g)(lO) or this sectlon has o
" occurred,” the . employee shall be in-
“formed ‘of this fact in. wrltlng within -
.»_21 days of the determination. . ;
“27(i) - Unless - a". physician. determlnes .
‘that ‘the standard threshold shift is "
“not’ ‘work related or axgravated by oc-

. cupational noise. exposure, ‘the -em-
“.ployer shall ensure that the followlng
steps” ‘are - taken " when. a’ standard.-'

_‘ *threshold shift occurs:

- (A) “Employees not uslng hearlng'f':'-
‘ -:-protectors shall be fitted with hearlng_j:.-,
.| protectors, ‘trained -in their. use and

‘ care, and requlredtousethem. o
"1 (B) Employees already using hearing_;
protectors shall be refitted and-re-

" trained in’‘the ‘use of hea.rlng protec-

“'priate,-if additional testing is neces-

‘}i‘sa.ry or lf the employer suspects that "'[

: :--'medlcal pathology of the ear is caused :
-or aggravated by the wearing of hear-

ing of an employee whose exposure to
_noiseislessthanans-hourTWAoH)O' :

-and -

Lo audiogra.m may be substituted for the
- baseline audiogram when, in the judg- .
.jsound pressure levels in the audiome:- - t. oto lo- -
- tric test room as required in Appendlx " gist or physician who is evaluating the o

© ‘sudiogram: -
(D) Records of audiometer calibra-v- " :
vea.led by the audiogram ls persistent o

. .the annual saudiogram indicates signif- -
‘;leant linprovement over t.he baseline" ‘

T oM relative to the baseline audiogram :
-of ‘an_average. of 10 dB or more at -
2000 ‘3000, and 4000 Hz in either ear.

-_ard threshold shift has ‘occurred, al-
_change in hearinglevel by correcting
the annual: audiogiam sccording -to

P: Calculation and Application of Age - 1
; 'iCorrection to Audworams. R

_,(l) Audiometric. tests shall ‘be pure.:
tone, air conduction, hea.ring thresh- - -

2000, 3000, 4000, and 6000 Hz. Tests at .
‘each . frequency - shall be taken sepa-" i
-rately for each ear. B

S | ployee sha.ll be reterred. |
tor a clinlcal audiological evaluat.ion or
-| ‘an’ otological . examination, as appro- . . .
‘ducted with' ‘audiometers (including -
microprocessor

-§ mo 95

ing protectors. .
(D) The employee is informed of the -
need for an otological examinationifa
medical pathology of the ear that is
pro

(i) I subsequent audiometric test-

decibels - indicates - ‘that -'a  standard .-
threshold shl!t ls not persistent the .
employer: - 5

(A) Shall lnform the employee ot S
the " new audiometrlc interpretatlon. R

(B) May - discontinue theé required

{9) ., Revised baselme. A.n a.nnual- >

ment of .the audiolos

(1) The: standard threshold shlft re- o

(ii) The hearmg threshold shown in’

“(10) Standard threshold shift. ) As .
used in this section, a standard thresh-
old shift is a change in hearing thresh- "

(i) In determining whether a stand--
lowance may be made for the contri- . :
bution of .aging (presbycusis) to the
the procedure described in Appendix. -

“(h) - Audiometric . test reqmrements...',v-

1d examinations, - with test frequen- -
ies including as a minimum 500, 1000, -

"(2) Audiometric tests shall be con- ..

a.udlometers) that o

7 ' - Hearing Conservation
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CODE OF FEDERAL REGULATIONS SUBSECTION 1910.95

PAGE FOUR

§l9l0.95
maintained and. used in’ accordance -

-1969. .

-Audiometric Measurmg Instruments
'(4) Audiometric’ examinations shall»

-Audiometric Test Rooms. :

:stable- hearing -thresholds,” and by lis-

-distorted or .unwarited . sounds. Devi-
. an acoustic cahbration,

meet the specifications of and are .‘

'with, American~ National . Standard -.

B Bpecification for. Audiometers 836-_,.
o _rthreshold shift

- (3) Pulsed-tone and seit-recordin

1 audiometers if used, shall meét.the re-"

_quirements specified .in ‘Appendix C: -

‘portunity to. select their hearing pro-'* )
‘téctors from a variety of suitable hear-
e ing protectors provided by the employ-

_be administered in a room meeting the .
requirements . listed ‘in - Appendix D
S 'protectors provided to employees.
' (5) ‘Audiometer calibration. (i) The{ -
.functional operation of the audiome- -
- ter shall be’ checked before each day’s -
use by testing a person with known,

“proper initial fitting and supervise the
i correct -use of all hearing protectors L

(1) The employer shall evaluate hear-, e
‘tening to"the audiometer’s output to ing’ protector attenuation for the spe- .
-make sure that the output is free from -
» - protector will be used. The :employer.
;.ations of 10. decibels or, xreater require .

29 CFR Cli. XVII (7- -93 Edlﬁon)
(A) Bs.s not yet had a baselme audno-_-
' gram - established ° pursuant to para- \

graph(g)(ﬁ)(ii).or ‘ o
(B). .Has experienced a standard

er.
(4) The employer shall provide train- L
ing in the use and care of all hearing Co

'(5) “The . employer - shall - ensure "
() Hearing . protector attenuation.’

cific noise environments in which the -

siiall use one of - the evaluation meth- -

_tinn.

(1) Audiometer cahbration shail be-_
-checked acoustically at-least- annually -
“in'accordance with Appendix E: Acous-- -
‘e Calidbration. ‘of ‘Audiometers. Test
| frequencies below 500 Hz and above -
-6000 “Hz -may be omitted -from this
‘ ¢heck. Deviations ‘of 15 - decibels or:
.greater require an exhaustive calibra—

. Jor Estimatling the Adequacy qf Hear-j, -
ing Protection Attenuation. L

: ate employee exposure at least toa.n 8
~hour, tune-weighted average of ‘80 deci- -
“ bels a8 . required by. parag‘raph (b) of
this section. ” : :

-(2) Hearing protectors. must. attenu- -

(3) For employees who have experi-_ )

4134143, 4. 2

“and ‘above 6000 Hg may be omitted
“from this calibration. -

’;'shall ‘make hearing protectors. avall-

'replaeed a8 Necessary. -

;fhea.l'inx protectors are-worn:
" (1)'By an employee who is required
:=by parasraph (b)(l) of: this section to

85 decibels or sreater, and whO'

(i) An’ exhaustive calibration ‘shall-
: _be performed at least every two years
-in ‘- accordance with ‘sections - 4.1.2;

T 1n8 Drotectors must attenuate employ-"’
_‘ee_exposure to an 8-hour: time-weight-

_ 44.1;44.2,443;and.
-4;5 of the American National Standard )
1Speciiication “for “Audiometers, 83.6-
-1969." Test frequencies below 500 Hz

‘tor attenuation shall :-be re-evaluated

“whenever employee noise exposures -
.increase to the extent that the hear-. - :
- ing protectors provided may no longer
. --provide adequate attenuation The em-. .~
) Hearing protectors. (1) Employers
; .hea.rinx protectors where necessary.

“hour tixne-weighted average of 85 deci-'
| bels-or; greater .at no. cost to the em:-:
-ployees. Hearing protectors sha.ll be

" gram for- all | employees who -are ex-. .|

; - j'f-,time-welghted average of 85 decibels,
"/(2): Employers " shall . ensure t.hat a

" program.- lntonnation provided in the
‘training program shall be updated to
“-be consistent with changes in’ protec
T ;‘tive equipment and work processes. -

(ii) By any employee who is exposed ,','-‘:
to an 8-hour time-weighted average of .

ed average of 85 decibels or below. =~
(4).The adequacy of hearing. protec-- e

ployer - shall provide ‘more effective'--v-:

(k). Training program. (1) The em- .
ployer shall institute ‘a: training ‘pro- -

posed to noise at or above an 8-hour -

029514R1/P
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ﬁo«upaomnl Scfely ond Health Adlmn., l.obor

. (3) The employer shall ensure that )
R ea.ch employee ls lnformed of t.he tol-.-
'lowlng' N

- (1) The effect.s of nolse on hearlng'
" (ii) The purpose ‘of heanng protec

tors. the  advantages; :disadvantages,
-.and attenustion of- varlous types, and
.. instructions on selection fltt.lng use'
--and care; and

- (i) 'The purpose of audlometrlc test~ L
“ing, and an explanation of the test
--procedures.- .

= (1) Access to. informatton and truin-_ :
ing material:. (1) The employer shall
“make available to affected employees .
“or their representatives copies of :this - -

L _""employer 8 tra.lnlng and ‘education pro-' -
. gram’ pertaining ‘to - this" standard- to ...
'the ‘Assistant Secretary and the Direc-:

, Exposure_x
' meaeurementa. “The - employer ‘shall
‘maintain an aecural:c record of all em- .
- ployee - éxposure ‘measurements - re-:
‘quired by parasraph (‘d) of t.hl.s sec- .

(m) Reeordkeepln i

- 8 1910.95
41} Audiometri¢ test records shall be

‘retained for the duration of the affect-'

ed employee’s employment. = - .
(4) Access to records. All. records re-

: quired by this section shall be ‘provid--
- ed upon request to employees, former
-employees, representatives deslgnated
by ‘the individual employee, and’ the"
- Assistant Secretary. The provisions of

29. 'CFR :1910.20 (a)-(e) and (g}«

_apply to access to record.s nnder t.hls‘v
‘sectlon. R

'(5) Tranafer of records, 1f the em-"

:.iployer ceases to do business, the em-

‘employer -all . records required to -be.
-standard and shall also post. a eopy in
“the workplace, . .

“(2) The employer shall provide to af-.'
) fected ‘employees ;any..informational -
__fmaterlals pertalnlng to the .standard
“that are supplied to’ t.he employer by -
1 the Asslstam.Secretary "

‘maintained by this section, :and the -
-.successor ‘employer shall rétain them -
“for the remainder .of ‘the period pre-
-scribed -in" paragraph (m) (D) of this
.sectlon i

n Appendices. (l) Appendlces A B -

‘-'-C D, and E to this section are incorpo--:

;" rated .as part -of this section and the
".contents of these appendlces are man- 3
“datory. '

(2) Appendices F and G o this see- ||

"tion-are Informational and are not in- -
“tended to create any additional obliga- .

tions not otherwise imposed or to de-. -

‘tract, trom any existing obllgatlons

(0) . Ezemptions. . Paragraphs . (c) .

"through" (n) of this section shall not .
/- apply to employers engaged in oil and
- gas well drllllng and serviclng oper-;:z-

em- ations, :

:‘»ployer &hall retain all employee audlo-
metric’ test records obtained pursuant', '
. t.o ‘paragraph (g) of this section: R

2~ (1i) This record shall include:- - = -
- (A) Name" and “job elasslﬂcat.lon of j'
K the employee;

' (B) Date of the audlo
“(C).The examiner's name; -

|27 :(F) The employer shall malntaln ac- B

= curat.e records of the measurements of
.j..the ‘background sound preesure levels
. in’audiometric test rooms. :
(3):Record retention:: The employer._-‘
-'shall “retain " records -required in: this
" paragraph: (m). for at leasl: the Iollow-
ing: perlods. o -
(1) | Noise: exposure mea.surement :
Ff-'records 'hall be retained for t,wo years

' lsa as follows: " .
/¢i) When the sound Tevel, L. ls eonstant~ :
over the entire work shift, the noise dose, D o

(p) Startup dute. Basellne audlo- .

;7 grams” required by pa.ra.graph @ of :
- this ~ section . shall
: Marchl 1984

complet.ed by s

Approved by ‘the Omce ‘of Mamsement,':_f

7 and Budget under - control number. 1218-'* :
. 0048) s

- (D) 'Date of the last acoustlc or ex--,'f‘
% haustive_ callbratlon oI ‘the audlome- " ST

Arnunrx A ro § 1910 95—-Noxss Exrosm
Comn'nou S -:

l Computatlon of Employee Nolse Expo-
sure S
K¢} Nolse dose ls computed u.slng Table G

in percent, is given by D=100 C/T where C -
is the total length of the work day, in hours, -

- and T'is the reference duration correspond- -
.Ing to the measured sound level, L, as given -
-in Table (-16a or by the Iormuln shown as -

a toornote to that table. .~ :.
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work’ day is given by:- }
R D"'loo (C./T.+C-/Ta+ ces P cn/'rn)-

i'whenc.mdmthetomnmeo!epr-
-sure_at a specific noise level, and T, indi-

"| -cates the reference duration tor tha,t level

029514R1/P
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: ,.nzlvenby Table G-16a. .

"> (2) 'The eight-hour’ tlme-welshted avense E
faonndlevel('rWA),lndeclbels.maybeeom;‘
',pntedlromt.hedoae.inpement.bymeans

-of - 'the . formula:;. ' TWA=16.61 log. -

.sound level.

- (1)-When t.he workshm nolse exposure is-
. composed of two or more periods of noise at -
. different levels, the total nolse (dose over the.'

+100)+90, For an eight-hour workshift' with
the noise level constant over ‘the entire
- ghift, t.he TWA is .equal to’ the meamred‘-,

29 CFR-Ch. XVII (7-1-93 Edition)

- TABLE G-16a—Continued

" Aweighted sound level, L (decibel) ampton,
V2 ‘o072 .
128 0.083
. 128 0.084 .
127 - 0,047
128 " 0,041
* A2 i 0038
1”», B :

ln the a.bove table the’ referenee duratlun.

_“'r iseomputcdby :
S (3)Aub1eremmdosemdrwumm7 : .
_in Section IL i

._.v'_.:. T = ._2¢,-,_nll'-‘ o

L where L u the meuured A-welxhud sound j' :

level.

" v:- n. Convenlon Betwgen "Dose” and “&nnnr.'-‘.' »

Tlme-Weixhted Avense" SOund Level :
Complhnce with parasraphs (c)—(r) of thb a

. resulnuon is determined by the amount of -
" -‘exposure to noise in the workplace. The '
" “amount of such exposure is usually meas- ||’
"ured with an audiodosimeter which ¢lvel &
8. readolit in terms of *“dose’’ 'In order to-
. . better understand the requirements of the
" amendment, dosimeter readings can be con- -
- -'verted to an “8-hour t.lm&weighted averm ‘
‘ 'aound level:” (TWA). = -

i Inordertoeonvertm'elr-eadmgofadodm-v-
em_mm..aee_'mble_A_l._helnm.nk_

* table applies to dogimeters that are set by
- .the manutnetm'er to ‘calculate ‘dose or per-
-17 - eent exposure awordmgtothe relationships
.in Table G-16a. 8o, for example, a dose of -
- 81 percent over an eight hour day resulis n::
- JaTWAotBs.SdB.a.nd.adoseotsoperemt‘
. _eormpondstoaTWAorssdB.
6. - IIt.hedweureadont.hedoslmeterhlm;
than oF .greatér than the vahies found in:
? . “Table A-1, the TWA may: be calculated by

using the formula: TWA=16.61 log. (D/ -

~'100)+90 where 'I'WA=8-hour ume-welzhted
.. average | sound level and D_aocumum :
B doae ln pereent. expos‘ure o

10
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TAaLE A-1—cowmsnou FROM “PERCENT TABI£ A-1—Co~vsns|on Fnom *PERCENT
.. “NOISE EXPOSURE™ OR “DOSE” 7O “8-HOUR . NOISE EXPOSURE"” OR “DOSE” TO “8-HOUR
',lME-WEleED AVERAGE SOUND LEVEL" v TIME~WEIGHTED AVEHAGE Souuo

‘LeveL”
(TWA)-—Contlnued :

§

CTWA Meorpummm

B

8

§E

[
-
o

3

ELEEE:

«
=1
(-]

3353838883882

»
3

288
@
© § g

L

-3
-
(-]

1094 |

L 085,

338308505

~
=1
o

JHLHTIH

o
2
)

710837
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TABI..E A—1—00uvsns|on Fnom Pencem"
- NOISE EXPOSURE” OR Dose" TO “8-HOUR
- TIME:WEIGHTED . AVERAGE SOUND LEVEL"»
‘TWA)—CW""“ :

;. Dose Of parcent noise 'Wf

§sssszszsti; ,

o
-
o

i mu Appemm e Mandatory’.

Por'employees ‘Who have’ experleneed ni-.'
. significant threshold shift, hearing protec: .
. "tor attenuation must be sufficient to reduce -
1 employeeexposuntoaTWAofBSdB Em-
- ployers ‘must - select ‘one - of the "following- -
" methods by which to estimate the a.deqmcy
. of hearing protector attenuation. - :
‘| .. The most convenient method is the Nohe;_
“Reduction Rating (NRR) developed by the -
-Environmental :Protection Agency (EPA).

A Aeeordlnz to EPA regulation, the. NRR =

package TheNRRlsthenrelatedtomm-_i o
“tract ‘the. remunder from ‘the- A-welght.ed,.j
"TWA to obtain the est.nmsted )
TWA under theé ear protector.

.- dividual worker's noise - environment - in
| - order to assess the adequacy of the attenu-"

- ation’of ‘a given hearing protector.. This ap-
- pendix. deocrlbee four methods of using the '
.. NRR -to determine -whether. a ‘particular
. ‘hearing protector provides adequate protec- ...
: tion_within a’ given :éxposure environment.
" Selection amonz the four procedures is de-- .

_,'pendent upon t.he empl, er's no!se meomr-' :

‘NRR, ployers may. -
'--;.;eva.lmte the adequacy of ‘hearing ‘protector -

"+~ ods developed by the National Institite. for
- Occupational Safety ‘and Health (NIOSH),:
' which are described in the “List of Personal

. Hearing Protectors and Attenuation Data,”

- HEW- Publication No. 76-120, 1875, pages -

- '21-37. These methiods aré known as NIOSH.
- ynethods #1, #3 and #3.- The NRR described
-~1—,-below i5a almpllﬂcst.lon ot NIOSB met.hod»:—j

“#2. 'rhe most complex ‘method ls NIOGB

- amount of spectral information from the in- -
" in the case. of the NRR method described
. below, if one of the NIOSH methods is used,
" the selected method must be applied to an '
. individual’s noise environment to assess the

:, adequacy ' of _the 'attenuation. Employen :
-gshould "be - ee.reful to take a sufficient

_ time segment. -

o . calculated attenuation.values reflect reals- -
. tic values only to the extent that t.he_protee- X

: prot.ect.or sdequaey. one oI t.he lollowinx i
4 ‘methods must be used: -
_of C-welighted measurements:

™. dose for the entire workshift, and convert c.o‘ .
1:,'I'WA (see appendix A, I1). - -

'v:edTWAto ohtaln the esumated A-
TWA under the ear. prot.ector .

* -pable of C-weighted measurements the fol--

. weighted TWA to obtain the estimated A—'_
':weixhted TWA under the ear protector

t.he A-weighting network;

" the C-weishunx network: -

»C-wetght.ed sound levels in the employee s_':'.
. environment, - N

- ed average sound level to obtain the.estl- "

attenuation by using one-of the three méth- - .°

for the area in question. -

.(B) Subtract 7. dnlrom theNRR mdeub- :
tnct the remainder from ‘the A-weishled.j
sound level Ior t.het erea. o R

29 CFR Th. XVlI (7’- 1-93 Edition) .

method #1, which is probably the most ac-
curate ‘method since it uses the :largest

dividual employeee noige environment. As

number of  measurements .in ‘order to
achieve .a° repreeem.auve sample !or eu:h_-

"NorE The employer mu.st remember thnt.,-

tors are properly fitted md wom .
- When" -using the NRR to assess heorlng ;

(i) When uslns a dosimeter thet ls capahle,

‘ (A)..Obtain 'the  employee's - ‘C'-welshud' g

(B) Subtract the NRR from the C-welght.
Wi 'lshted_:: :

() When using a dosimeter that is niot.ca- .

lowlng method may be used: - " :
(A) Convert the A-weixh ed ose t.o TWA .

(see appendix A).. . -
- (B) Subtract 7 dB from the NRR. :
(C) Subtract the remainder.from the A-

(ii1) When using a sound level meter set to}:

(X) Obtain’ the employees A-welshu:d -

'(B) Subtfact 7 dB from the NRR, and sub-

(iv) When using a sound level m ‘_

“(A) Obtain 8 represenutive '.sample of the .f

- (B) Subtract the NRR from the C-welght-"
mated A-wei hted TWA under t.he ear wo-.‘»

“(A) Obtain & representative oound melg

-029514R1/P 12
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(vl When uaing area monltoﬂns proce-
-dureaandasoundlevelmetereetwt.hec-
weighting network: . :
- "(A) Obtain a repreeentatlve solmd level
for the area in question. -~ - =
(B) Subtract the NRR from t.he C-welaht.- :
g ed sound level (or t.hatarea.

Amxx C T0 s lOlMS—Avmourmc
. Mmmmm Ilanml:na
TM: Appendi:l: is llcmdatory -
e 1 lntheeventthatpuhed—wneaudlome-
- of at least 200

- 3 Self-reeordmxaud:ometeraahallcomply -
. with the following requirements:

-(A) The chart upon which the audlosram -
18 traced shall have lines at positions corre. -
- spondlng to all multlplea ot 10 dB hea.rlnx :

. the. audlometer. ‘The nnes shall be'er‘;uauy
| . spaced andahallbeeepan.t.edby at least Y
" inch. : Additional increments are optlonalj
. The ;‘audiogram- pen - tndncs aha.ll not. a
. exceed 2 dB in width. .
~...{(B) It -shall ‘be poaslble o eet t.he stylus:
- manually ‘at-the lo-dB Inerement?unea tor :
_-,eallbrat.ion purposes. - S
" - (C) The slewing- rate lor the audlometer
* attenuator ahall not be more than 6 dB/sec’.
“except that an initial slewing rate greater. .
. thanGdB/sechpermlttedatthebecmmng(‘
of each new test frequency, but only unt.n
"the second subject response. - - )
o (D)Theaudlometershanrema.lnateaeh ‘
- required test frequency for 30 seconds (+ 3 -
. seconids). ‘The audiogram :shall be clearly. -
_‘marked -at each ¢hange of. frequency and "
‘‘the actual frequency change of the audiom-
‘“eter 'shall ‘not deviate from the freduency -
.;bounda.rlea ‘marked” on - t.he audlogram by'
- more than '+ 3 seconds.

MEI'RICTESTROOMS oo
7 troquency (HZ) «..r-w..r 500 . 1000 2000 - 4000 : 8000
(MB) el 40 40 57 e

| . “ters are used, they shall havea tone on-time - i
milliseconds. -

i .aeousueauy at least annually, according to -
.the procedures described in this appendix.’

.'The equipment necessary to perform: these -
: measurements ls a sound level metaer;

. Bureau ot Bta.ndatda 9A eoupler. ln mak!.ns. .

" tolerances permitted by ‘American Standard

-microphoneof the sound level: meter and
- place. the earphone on the coupler. :

- level (HTL) dial to 70 dB.

/tones at each test_frequency from 500 Hz
,-'throuxh 6000 Hz for each earphone S

-sound level meter should correspond to the -
- levels in Table E-1 or. Table E-2,'as appro-
“'priate, “for the type of . earphone, in- the -

) - -column” entmed “sound level meter. read-
TEY It must be possible. ateacht.est tre--,lng_-' R ‘ AT

I.cbor § 1910.95

TABLE D-1—MAXIMUM ALLOWABLE Ocnve-
. BAND SOUND. Pnsssms LEVELS FOR Aumo- ’

Anmxx E T0 § 1910.95—Aeoumc
Cu.rmnon or Aunxoutma

This Appendi:c is Hundatorv o
Audlometer calibration shall bé checked

these measurements, -the ‘accuracy. of ‘the
calibrating: equlpment, shall be sufficient to
determine that the audiometer is within the

pecificat.lon !or Audlometers. 83. 6—1989.

B '_Sound Prumre Output Gwck e
: A. Place the ea.rphone ooupler over t.he":-.

“B. Set the audiometer’s hearing thi’eahold

C. Measure the sound pressure ‘Tevel of the" :

D: At each freguency the. readout. on i.he ’

‘| - 'such that the audiometric

- test frequency. At each test frequency the

K polnts of t,he tradng excuralona. .
Am:x D 'ro i lolo.ss—Aumomuc 'I‘B-r'-‘

This Appendl.t i.r Maudctory :

Roomsueed for. audlomet.rlc testing

" Oetave, and Third-Octave" Band Filter Sets,
| SLLIOTL (RIZTS).

"]:-pu'a.uel to the time axis on the: audiogram. SR

- quency to 1000 Hz and the HTL dial on the -
i rage. ~. - audiometer to 70 dB. ‘ o
 threshold shall be the ave of the. mld - B.Measure the sound levelx in t.he eoupler
" at each "10-dB ‘decrement from 70 dB to 10 -
.dB, noting the sound level met.er readins at- .
~_each setting, - - .

_ometer. the ‘sound level meter should. indi-f :
cate a corresponding 10 dB decrease.” g
D :This’ measurement. may. be! made elec- 'f

j’betweenSOOandsoooandBatwoonz. B
: _or 5 dB at eooo Hz. a.n exhauative ea.llbra-,;

‘ (2) Lmeantv Guck B 2
A. Wlth t.he earphone in place, et the fre-

-C.- For each’ lo-dB decrement. on the audi-‘ :

. When . any" ol t.he memred sound Jevels’
deviate - from -the -)évels in ‘Table ‘E-1 or -
'l‘ableﬂ-zby:tadnata.nytestfrequency‘ :

029514R1/P 13
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tion is advlsed. An exhaustwe ca.llbration ls " (B). Flnding the age at whjch the baseline -
required if the ‘deviations are greater’ tha.u . u.audiogram was taken and recording the cor-
15dB or great.er at any test. lrequency " responding values of age correcl.lons at moo
. .Hzthrough 6000 Hz. - c
. TABLE E-1—Hemnsncs Tunssnou: stsu.s A p )((1113)) ISubu;:;‘ct v1t;lhe ;ralu? u::t.u:d(lwA )step-' .'
o TDH : rom the value foun P L
FOR TeLEPHONICS—TDH-39 Eamprones 3 T e e e etiated 1 atep ()
-“represented that portion of the change in
'.‘heaﬂnsthatmybeduetossh!x .
- ExaMPLE,. Employee is a 32-year-old ma.le .
" . The audiometric history. for his risht ear is
S shownindeclbels below o o

_r,is_;s"ssss; [ -

: TABLE E-2—REFERENCE THRESHOLD LEVELs -j',."‘
ron TELEPHONICS—TDH—49 Empnonss

'I'he audlocra.m at. age 27 Is consldered t.he' o

-7 baseline . since it shows the best-hearing
"_threshold levels. Asteriske have been used - .

to- identify ‘the baseline and most recent -

. .audiogram: A threshold shift of 20 dB exists .

at 4000 Hz between the audlomms takenat -

' (The threshoid shift Is computed by sub- - |
; tractlng _t,he .hearing- t.hreshold ‘at age- 27,

change in : hearing level by adjuxtlnc ‘the . __ - -
most. ' recent -audiogram. - If -the ‘employer . - -
chooses to ‘adjust the andlognm. ‘the em-

ployer shnn follow .the proceduré deseribed - -

Health ‘in the criteris -document: tmed
,“Crlterla Ior a Reeommended ogmdard 5

° For each eudlometrlc test trequency;
oy Determlne !rom"l‘sl:ﬂes' P-1or
¥

029514R1/P | p 14 : Hearing Conservation
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zTrl:m l;;a.nnz ‘threshold ath 4000 gz (:ft)t TABI.E F—2—AGE Connecnou VALUESIN =
“Thus _the age-corrected . threshold - shift - s—Continued -

-would be. 17 dB (as opposed to a threshold -. - -.ij 'DEC'B.-E"?FOR-FE‘MAL_E - At
’shltl: olzodBwithoutageeorrectlon). L

ST C 'Audiomatric Test Frequencies (H) -
TABLE F- —AGE ConnEcnoN VALUESIN CL T 7-1000 . 2000 3000 . 4000 eooo
o DECIBELSPORMALES T - —

Aulumuaﬁw(ﬂzj ;
ﬁ1°°° 2000 3000 . 4000, 6000 -

POOPBONINNNTORD O

- S
o
)

doseNNNABAAN

-
-
- -t
P
-
o

S0 NP DEPIRDNAIINNOCOODD .
-
»
- o e wmh
BORR
-
H

P LR Y Y Y N

Nom L:vn.s Non-mnonr Imm
TIONAL Arrmxx

o “This: appendlx provldes lnlormation to,,
B help employers comply with the noise moni-
- toring obligations that are pa.rt of the hea.r

D lns eonservation amendment.

OO DODBBDOBNNINI VN NOROOONRANNANARG
PO PBRANNNNROBRRNNNANNAARAAANDDDLW

. amendment requ!rea t.hat em-
L ployees be placed in a hearing conservation .
- program if -they are -exposed to average ..
‘noise levels'of 85 dB or greater during an 8
: hour workday. In order to determine if ex- -
 posures are at or above this level, it may be - -
‘necessary to measure or monitor the actual .
‘noise; levels in ‘the workplace and to esti-.: .
‘mate. the noise -exposure or “dose” reeelved

at '
. meagure ‘workplace noise, Nolse ‘monitoring ||
.7~ or measuring must be conducted only when = _

. “exposures are at’'or above 85 ‘dB.. Facﬁors}}

BB ®MON NN
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employer should also consider any lnlorma
" specific. machines. In addition, actual work-
‘ ahould be injtiated,”
HOW 1S NOISE MEASURED? :
- :the intensity of sound'at a given moment.

it Is generally necessary-to take a number of
. measurements at difféerent times durlng the

. measured levels must be determined.

‘necessary to. take several measurements at
_different locations: ‘within . the - workplace.

. 'ings are obtained; people sometimes draw

- ferred to as area noise monlwrlng

~'period. ‘A" reader may be used to read-ou

. ures noise levels in those locations in which

“Individual - exposure_estinial

“Area monltorlns can- used to. estlmate
:a.tlvely constant. a.ud :e_l_nployees*

t.helr hea.rlns. or noisy condmons whlch,
" make normal - conversation -difficuilt. . The"f

* tion available regarding noise emitted from

" place  nolse ‘measurements - can. ‘suggest -
,whether or - net - a momtorlng program ;

‘ Basieally. there are two- dmerent instru--
ment.a to -measure noise - exposures: - the "
sound level meter and.the dosxmeter A
sound level meter is a device that measures .

.Since sound level meters provide a measure -
of sound Intensity at only one point in time,
", .tice to calibrate lnstrument.s before and 5

- day to estimate noise exposure over a work-.
day. If noise levels fluctuate, the amount of .
- time noise remains at each of the varlous R

- To - estimate ~employee noise - exposures"'i
~with a sound level meter it is also generally -
- conducted to determine whether additional .

.After appropriate sound: level ‘meter read--

mapa" of the sound levels within different -

. areas of the workplace. By using a sound -
“level “map” and information on employee
: locations throughout the:day, estimates of:
- individual exposure levels can be developed.-
This measurement method is xenerally re~'

.- A -dosimeter ‘is like a’ sound level meter .

exeept that it stores sound’ level measure-
. ments 'and integrates these measurements
. over time, providing an average noise expo--
- sure reading for a given period of time, such’
a8 an _8-hour workday. With"a doslmeter, a -
. icrophone is’ attached . fo the’ employee’s

‘clothing and the exposute measurement is . -
. simply read at the end of the desired time .
" providing - information on obtaining. noise -

“the dosimeter s measurements. Since the do-:
- simeter is worn by the. employee. it ‘meas--

- the employee travels. A sound level meter -
“can also be positioned within the fminediate -
. vicinity of the exposed worker to obta.ln an

'ijnolse exposure when the noise levels | are rel-

29 CFll Ch. XVII (7- -93 Ednicn).

. In sltuatiom where personal monltoﬂm is
appropriat.e .proper . positioning of - the .
‘microphone is necessary to obtain accurate
measurements. With a dosimeter, the micro-'

“phone Is generally located on the shoulder -
-and remains in that position for the entire
. workday. With .8 sound level meter, the.

- microphone is stationed near the employee’s - .
head, and the instrument is usually held by .
an individual who follows the. employee as

-he or ghe moves about. .. . .

. Manufacturer's instructions,’ contained in
" dosimeter and sound level meter operating -
manuals, should be followed for calibration -
.and ‘maintenance.. To ensure accuraie re- -
sults, {t is considered good professional prac-- . '

-after each use. .

- How orren ls rr mr.ssuw 'ro uom'ron :
NOISE LEVELS?

-'The amendment requires t.hat when t.here' :
" are significant changes in machinery or pro-
:duction’ processes ‘that may result in in-. ||
creased ‘noise ‘levels; remonitoring -must be °

‘employees need to be included in the hear-
ing conservation program. Many companies
“¢hoose to remonitor periodically. (once every -
year or two) to ensure that all exposed em:
‘ployees are included in their hea.rinc comer :
vation programa. )
' "WHERE. CAN -~ eemrm-r lum :tmcu )
"ADVICE BE on'rAntn" :
~ Noisé - monitoring - equipment may be ;
““elther .purchased or rented. Sound level '
‘meters cost about $500 to $1,000, while dosi- -
-meters range in price from about 3750 to.
. $1,500. Smaller companies may find it more -
- ‘economical to rent equipment rather .than
to purchase it. Names of equipment: suppll-' o
ers may ‘be found ‘in the telephore book -
(Yellow. ‘Pages) under headings such ‘ag -
“Safety Equipment,” “Industrial Hygiene,”
or Engineers-Acoustical.”” In- addition .to -

ionitoring- equipment, many companies and .
individuals included under such )istings can -
. provide professional advice on how to.con-.
:.duct a ‘valid ‘noise - monitoring  program.”
Some -audiological testing firms and indus- .
:trial hygiene firms also provide noise moni-
toring services. Universities with audiology, - -
‘industrial hygiene. or acoustical engineering . .
epartments may also ‘provide information
.or may be able to help employers meet thelr L
obligations under this amendment. . -~ *
- Free, on-aiteaasistancemayheobtalned -
from : OSHA-aupported state “and private -
eonsulta.tion 'organizations. - These - safety -
“and 'héalth consultative entities generally
_give priority to the needs of small busineas- -
‘e8, See the attached directory for a llsuna_

otonanlzat.lonstoeontactlorald.

029514R1/P
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Oecup(moncl Sofoty cnd Health: Admm., I.obor e - : . § i910.9§ E
_ OSHA Ousn'e CONSULTATION Pno.necT szcronv - !

_ Sute R '.'-'O'ﬁeeawm-ur Lo . Contant

" Atsska atin . > Smedhhalla Denammt m (807 - 270-5013 ‘Mr. Sian Godao-.
S o »ws«mam&otm&m; nqeamwwm o

A e mw&mpaa@m mm-ma.wwmwmu-

S e . 7022, Anchorage. Alaska 89610,
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SAFE WORK PERMIT
DECONTAMINATION ACTIVITIES
NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS

Permit No. - Date: Time: From : to

SECTION I: General Job Scope
. Work limited to the following (description, area, equipment used): Decontamination of heavy equipment and
machinery (i.e., Drill and DPT rigs and accessories) will occur using pressure washers and/or steam cleaning

units. Sampling eguigment will be decontaminated using buckets, brushes and spray bottles at the work site or
- designated location.

Il. Primary Hazards: Potentlal hazards associated with this task include _lifting (straln/muscle pulls Ilﬂlng heavy

drilling equipment); Flying projectiles propelled by the force of the pressure washer/stream cleaner; noise:;

. Burns/water lacerations; Stacked egungment falling hazards; slips, trips, and falls — slippery surfaces. -
IIl. Field Crew: : .

IV. On-site Inspection conducted [ ] Yes [] No Initials of Inspector TtNUS
Equipment Inspection required D4 Yes [] No Initials of Inspector TNUS
SECTION II: General Safety Requirements (To be filled in by permit issuer)
V. Protective equipment required Respiratory equipment requnred
. LevelD [X LevelB[] - Yes 3 Specify on the reverse
LevelC [J Levei A ~. No K
Modifications/Exceptions: None anticipated : ‘
VL. Chemicals of Concemn Hazard Monitofing Action Level(s) Responée Measures.

Liguinox (soap) ' None Required None . ‘ Eye iritant/flush with clean water

Primary Route of Exposure/Hazard:_Soap — Contact - Eye irmritant; ingestion - nausea possible vomiting,
iarrhea; Exposure to residual site cogtaminants during this activity is considered negligible. :

(Note to FOL and/or SHSO: Each item in Sections VI, Vlil, and IX must be checked Yes or No)

Vil. Additional Safety Equipment/Procedures

Hard-hat .......cccovveeeverrieieeeseennas X Yes [ No _ Hearing Protection (Plugs/Muffs)........J Yes [J No
Safety Glasses .............. rereveanene X ves [1No Safety belthamess...........ccccvevvvnnee. [ Yes A No
Chemical/splash goggles............ [J Yes X No Radio/Cellular Phone ..........cccevvunnne. 1 Yes X No
Splash Shield. ............ccceceurereunnnn. Bd Yes [INo- . Barmicades ..ot venans B Yes [1No
. Splash suits/coveralls.................. O Yes [ No Gloves (Type — Nitrilg)..........cccu....... BJ Yes CINo
Impermeable apron .................... ] Yes [] No Work/rest regimen.......oeeeeveeeeernvennen. [ ves K No
Steel toe Work shoes orboots ..[dYes [JNo - Chemical Resistant Boot Covers. .....[X] Yes [ No
High-Visibility vest....................... [Oyes X No Tape upl/use insect repellent ............ {3 Yes I No
First Aid Kit.....cveveurenneenionsiinsannns ..Xves [INo Fire EXtNQUISREN ......c.cvveeeereerreerrenens X Yes [] No
Safety Shower/Eyewash............. Oves [OdNo OhE ...t iees e eseenneerenensias EI Yes [ No

Modifications/Exceptions: __f contact with overspray is likely, Impemmeable aprons may be .used at SSO’s '
discretion. Another option is to use rainsuit or PE coated Tyvek. Hard hat, splash shield, hearing protection wili be
worn for pressure washer/steam cleaner operation. Gloves — Nitrile (surgeons style) or outer for. cleaning hand
tools, nitrile supported for steam cleaner/pressure washer operation.

_ VIl Site Preparation - ‘ -  Yes No NA
’ Utility Locating and Excavation Clearance completed...........ouueuueeeecrverisenesennessesnsionens O O N
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place.....[] [ [
Physical Hazards Identified and Isolated (Splash and containment barmiers)...................... O O O
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, efc). ............. O O 4

IX. Additional Permits required (Hot work, confined space entry, excavation etc.). ................. JYes X No )

If yes, SHSO to complete or contact Health Sciences, Piﬂsburgh Office (412)921-7090

X. Special instructions, precautions:_Suspend site activities in the event of inclement weather. Emgloy proper
. lifting techniques as described on Table 5-1 for this task. Use drying racks to secure heavy equipment to prevent
items from falling during washing and drying. In addition, avoid pointing the wand at other people or place it
against any part of your body. Accidental compression of the trigger can cause water lacerations or burns. All
hoses and fittings will_be inspected to insure structural inteqrity prior to use. For pressure washers or steam -
‘cleaners in excess of 3,000 psi, a fan tip of 25° or greater will be used to_control potential for water cuts or
lacerations. A light coating of sand should be applied to the plastic liner should the surface becomes to slippery to
prevent slips. Keep hoses gathered to prevent trips and falls. A site control boundary for this activity is 35-feet
suirounding the point of operation. Follow MSDS for any decontamination solutions/solvents used.

Permit Issued by:__ v : Permit Accepted by:

_ NTC Great Lakes , , - CTO0009



SAFE WORK PERMIT
MOBILIZATION/DEMOBILIZATION ACTIVITIES
NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS |

Permit No. Date: ' Time: From to

SECTlONI General Job Scope
l.  Work limited to the following (descnptlon, area, equipment used): Mobilization and demoblllzatlon activities.
These -activities include site reconnaissance/site characterization, site preparation including the layout of sampling

. locations, securing the necessary utility clearances, and identifying/isolating physical hazards; Secure, construct, or
. equip decontamination and IDW storage facilities.
Il. Primary Hazards: Potential hazards associated with this task are primarily physical in nature including lifting, cuts

and lacerations. pinches and compressions: flying projectiles: slips, trips, and falls: msect and animal bites.
Hl. Field Crew:

IV. On-site Inspection conducted O Yes [ No Initials of Inspector TINUS
" Equipment Inspection required [] Yes [] No Initials of Inspector ~_ TINUS
SECTION ll: General Safety Requirements (To be filled in by permit iseuer)
V. Protective equipment required _ Respiratory equipment required
‘Level D [{ LevelB[] . Yes % See Reverse -

Level C [J LevelAD " No

Modifications/Exceptions: None anticipated

Vi. Chemicals of Concern Hazard Monitoring : Action Level(s) Response Measures
None anticipated . NA ' NA . NA

Primary Route of Exposure/Hazard: None

{Note to FOL andlor SHSO: Each item in Sections Vi), Vill, and IX must be checked Yes or No)

VIl. Additional Safety EqunpmentIProcedures

Hard-hat ..........cccoeveerrurrenernnne .....J Yes [ No Hearing Protection (Plugs/Muffs).......[ ] Yes [] No
Safety Glasses [J Yes [ No " Safety belvhamess........... IS {7 Yes X No
Chemical/splash goggles............ [J Yes I No Radio/Cellular Phone .........c.cccccveennea. [ Yes [IJNo
Splash Shield ........ccccvuererrreenee. [dyes K No Baricades ..........oeeveeeemencereerenivens «....] Yes [] No
Splash suits/coveralls................. [ Yes ¥ No Gloves (Type — Leather/Cotton) ........ [J ves [ No
Impermeable apron ........c.eevnee. [J Yes X No - Work/rest regimen.........cccvvvereeceenenene [ Yes X No
Steel toe Work shoes or boots ....Yes [ No Chemical Resistant Boot Covers ......[] Yes [XI No
High Visibility vest.............ccc....... OYes [ No Tape up/use insect repellent ............ [Jves [ No
First Aid Kit.....c..oreeeerecenanee we...XYes [INo Fire Extinguisher ............cocccu.... weee-l] Yes ] No
Safety Shower/Eyewash............. OvYes [INo . (0,117 OOV d Yes I:I No

Modifications/Exceptions;__If there are Flying pr0|ectlles— Safety glasses and/or splash shield (i.e., hammering,

. power tool operation); Hf you have to raise your voice to be heard by someone within 2-feet of you hearing protection -
is required (i.e., equipment/power tool operation); if overhead hazards or bump hazards or vou are working near
operating equipment hard hats will be employed. If you are working in -or near traffic pattems then wear High -
Visibility Vests. Use insect repellant and tape up to protect against insects and. insect bites. Wear snake chaps in

high brush areas.

Vil Site Preparation — : ~ Yes No

NA
Utility Locating and Excavation Clearance COMpIBIed...........c.coeuueueeecercemreessescmcenseessseennes O O 0O
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place....] 0O O
Physical Hazards Identified and [SOIAted...........c.ceeceriurmveceresrnescssssenessssssesesesasessnsessssesens O O O
__Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc). ............. O O 0O

IX. Additional Permits required (Hot work, confined space entry, excavation etc.). ................ (1 Yes [ No

- If yes SHSO to complete or contact Health Sclences Pittsburgh Office (412)921- -7090 :

X. Special instructions, precautions: Suspend site activities in the event of inclement weather. Employ proper lifting
techniques as described on Table 5-1 for this task. Caution should be exercised if working along the water. The

potential for natural hazards including snakes, alligators may exist given the region.

Permit Issued by: . Permit Accepted by:

NTC Great Lakes , : CTO 0009



SAFE WORK PERMIT
MULTHFMEDIA SAMPLING ACTIVITIES
NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS

Permit No. i Date: Time: From to

SECTION I: General Job Scope
l. Work limited to the following (description, area, equipment used): Multi-media samgl ng
Il. Primary Hazards: Potential hazards associated with this task include lifting, pinches and compressions opening MacroCore

Samplers (Split sgoons, stainless steel or brass) and handling containers; contact with contaminated media; bums from ho
sampler and soil dunng and after treatability study.

" ll. Field Crew:

IV. On-site Inspection conducted ; Yes ; No Inspector Initials __- TiNUS
, Equipment Inspection required [ 1Yes L] No Inspector Initials : TINUS
SECTION lI: General Safety Requirements (To be filled in by permit issuer)
. V. Protective equipment required " . Respiratory equipment required
Level D BJ Level B[] Yes [] See Reverse
LevelC [ LevelA[] No X .
Modifications/Exceptions:
VI. Chemicals of Concern Hazard Monitoring Action Level(s) Response Measures
"~ 1,1 Dichloroethane, 1.2 PID w/ 11.7 or FID >10 PPM in BZ » Retreat upwind until levels

Dichloroethene, : : ‘ return o background

Tetrachioroethylene, and
) Trlchloroethene

Primary Route of ExposureIHazard:' Inhalation, ingestion, skin and eye contact. Inhalation exposure concems are not likely
to be encountered. Wear PPE, follow good personal hygiene and decontamination practices, and good site work practices

{e.g.. no hand-{o-mouth actions on site. etc.) to control ingestion and skin and eye contact routes of entry.

(Note to FOL and/or SHSO: Each item in Sections VII, Vi, and IX must be checked Yes or No)

Vil | Additional Safety EqulpmentIProoedures

Hard-hat .....ccccoeeermeeemnrcreesenennnas [dYes [INo- Hearing Protection (Plugs/Muffs).......... [ Yes [1No
Safety Glasses ..........cc..c.........Dd Yes [J No Safety belt/hamess.........cccccoceoveeecene.e. [ Yes X No
Chemical/splash goggles ........... [ ves B No Radio/Cellular Phone............ cveeenennrenes [ Yes []No
Splash Shield .......ccoocvcvvecrennnne. [CJYes CONo Barmicades. ....c.coeeveeereeeeeeeeersas e O Yes O No
Splash suits/coveralis.................. [ Yes [JNo Gloves (Type — heavy duty cotton,)...... B4 Yes [] No
Impermeable apron.....................[ ] Yes [J No Work/rest regimen.......c...cc.cevveeeerersenne [ Yes [INo
* . Steel toe Work shoes or boots ..., Yes [] No Chemical Resistant Boot Covers ........ {1ves [JNo
High Visibility vest ..........c........... [dyes [ No Tape up/use insect repellent ............... [ Yes [ No
First Aid Kit.....ocooveeeerecnmenareecnenes Kyes [ONo Fire EXtiNGUISNer .........ccucerecmeeuneurennes [ Yes [J No
Safety Shower/Eyewash ............ OYes O No (6, (177 SO [0 Yes I No

Modmcatlons/Exceptlons Hard hat, hearing protection, and safety glasses for samgllng at the DPT/air rotary. g, High
Visibility Vests for high traffic areas; Tape up and use insect repellent; Sglders and bees prefer well protective casings as -

nesting areas; Open wells and allow to vent/off gas 3-5 minutes while preparing your equipment from an upwind posmon
Wear snake chaps in high brush areas. Ty!eks and boot covers at SSO’s discretion.

VIll.  Site Preparation : Yes No NA
Utility Locating and Excavation Clearance completed.................couvevevesimeneeesceresseessssssnnans g o o
Vehicle and Foot Traffic Routes Cleared and EStabliShed...............cveerererenerveerniemsesnnns O O 0O
Physical Hazards Barricaded and Isolated.............ccccoeeveeeemerrecenrnrenanen reerereeerreenreneresenranan O O 0O

'~ Emergency Equipment Staged..............ooceeeeveiniriii e st I |

IX. . Additional Permits required (Hot work, confined space entry, excavation etc.). .................. CdYes [1 No

I yes, complete permit required or contact Health Sciences, Pittsburgh Office

-X. Special instructions, precautions:_Personal sampling at remote locations will bag contamlnated PPE _and reusable
o sampling tools. Use hygienic wipes for hands and face until persons can reach the structured decontamination unit.
Minimize contact with potentially contaminated media. Suspend site_activities in the event of inclement weather. Employ
proper lifting techniques as described on Table 5-1 for mobilization/demobilization. For remote locations pack glass ware in
hard sided containers to prevent falls breakage of glassware and possible lacerations. Provisions for protection against the
sun should be Qrowded 1o site personnel mcludlng shade Qrovndmg devices requirements for hats, sun block, wrap around
sun glasses. : :

Permit Issued by;.___ : : : ~ Permit Accepted by:

NTC Great Lakes : ‘ : - CTOO0009



SAFE WORK PERMIT
MONITORING WELL INSTALLATION/SOIL BORING
NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS

Permit No. _ : Date: : Time: From to
SECTION I: General Job Scope '
I. Work limited to the following (description, area, equnpment used) Soil boring will be accomplished using hollow
 stem auger methods or direct push technology DPT.
Il. -Primary Hazards:_Potential hazards associated with this task include injury due to improper lifting and carrying, cuts and

lacerations (cutting bags, well riser, etc.), cuts, pinches and compressions; bums handling split spoons; entanglement_in
rotating equipment; exposure to hIQh pressure hydraulic and air lines; and contact with contamlnated media.

- M. Field Crew:

_IV. On-site Inspection conducted [dYes [ No Inspector Initials - TtNUS
Equipment Inspection required X yes [ No Inspector Initials } TINUS
SECTION lI: General Safety Requirements (To be filled in by permit issuer) ‘ ' v
V. Protective equipment required . Respiratory equipment required
' LevelD X LevelB[]. Yes [ See Reverse
LevelC [] LevelA[] ‘No X
" Modifications/Exceptions: ,‘ .

Vi. Chemicals of Concern “Hazard Monitoring Action Levei(s) Response Measures
1.1 Dichloroethane,1.2 PID w/ 11.7 or FID >10 PPM in BZ Retreat upwind until levels
Dichloroethene, ) : return to background
Tetrachioroethylene, and '
Trichloroethene

Primary Route of Exposure/Hazard: Inhalation, ingestion, skin contact Wear PPE, follow good personal hxglen

and decontamination practices, and good site work practices (e.g., no hand-to-mouth actions on site, etc.) to control -

" ingestion and skin contact routes -of entry. To control dust emissions during operations insure the rig is equipped

with a hood and swab and extension hose to remove dust emissions from the work area.
-(Note to FOL and/or SSO: Each item in Sections VI, VIli, and IX must be checked Yes or No) -
' Additional Safety Equipment/Procedures

Hard-hat .........cccceueeevreeeneneriee..J Yes ] No Hearing Protection (PIugs/Muffs) ....... X ves [ No
. Safety GIasses .........cccecvereecrenen. K Yes [] No Safety belthamess............ccorceereecnen O Yes X No
Chemical/splash goggles............ [ Yes (X No Radio/Cellular Phone ..........ccccoeeverunn. [ Yes [ No
Splash Shield ........cc..revereercimnnee [ Yes I No ~ Barricades .......covueune. reernrtcenenrane X Yes [INo
‘Splash suits/coveralls.................. 1 Yes ] No Gloves (Type — heavy duty cotton)..... Yes [] No
Impermeable apron .................... .[dYes [JNo . Work/rest regimen...........oceceeeeessevana [ Yes X No
Steel toe Work shoes or boots ....JYes [ No Chemical Resistant Boot Covers .....[] Yes [] No
High Visibility vest.........c.cccevnune... Yes [JNo Tape up/use insect repellent ...........»J Yes [J No
First Aid Kit......ocovocurercscnnencnsennnne Kyes [ No - - Fire EXtingUISher .........co.ccceereecensensenes B Yes [INo-
Safety Showst/Eyewash............. Byes [ No (0111 USRI [1Yes [JNo

Modmcatlons/Exceptlons High Visibility Vests for high traffic areas; Tape up and use insect repellent to combat

insect bites in forested or. areas of heavy vegetation; Fire exti ngunsher for_all vehicles in excess of 1-ton; Heag

resistant cotton gloves g auger r flights due to heat from ERH Treatment. .

VIIl. Site Preparation . - Yes No NA
Utility Locating and Excavation Clearance completed........... rteeeeereareesentens eeveeseeensasesssaeneanas O 0O O
Vehicle and Foot Traffic Routes Cleared and Established ............cucecocvererirnnnieiemeneennsessenens O 0O O
Physical Hazards Barricaded and Isolated[] O
Emergency EqQuipment Staged.........ccovecierecrieneinieniieeien e I T I

IX. Additional Permits required (Utility Locating and Excavation Clearance Attachment V)..Dd Yes [ No
If yes, SSO complete permit or contact Health Sciences, Pittsburgh Office (412) 921-7090

X. 'Special instructions, precautions: Follow the safe work practices for drilling specified in Section 5.2 of this HASP
Use proper lifting techniques defined in Table 5-1. Test all emergency stop devices initially then periodically to -
ensure operational status. Identify a person on the field crew as the Emergency Stop Operator. Visually insure all

persons are removed from rotating apparatus. Verbalu alert all persons as to the activation of the drill rig. Remove

jewelry, loose clothing and other entanglement hazards. Personnel decontamination will consist of disposing of
single use PPE and washing hands and face prior to breaks or meals. The potential for exposure can occur only

through mechanical dispersion (inhalation) or hand to mouth contact (mgestnon) through poor work hygiene
practices, Utility clearance will proceed all subsurface installation. Locking clips or cable retention links will be used

at all airline input connectlons .

Permit Issued by: _ 7 ; : _ Permit Accepted by:

NTC Great Lakes ' _ ' CTO 0009




SAFE WORK PERMIT
TOPOGRAPHIC SURVEYING
NAVAL STATION GREAT LAKES GREAT LAKES, ILLINOIS

Pemit No. - Date: ) Time: From to

SECTION I: General Job Scope 7 )
I.  Work limited to the following (description, area, equipment used): Topographic surveying and associated
activities such as site reconnaissance and site preparation including the layout of control station and shootmq vertical
'and horizontal contro! lines and fixed features such as intersections
| R anary Hazards Potential hazards assocnated wnth thas task are primarily thsmal in_nature includi ng Ilftmg, cuts and
‘ ; d I bi

IV. Field Crew:
IV. On-site Inspection conducted []Yes [] No Initials of Inspector TtNUS
Equipment Inspection required []1Yes [ No Initials of Inspector - TINUS
SECTION ll: General Safety Requirements (To be filled in by permit issuer)
V. Protective equipment required . - Respiratory equipment required
Level D [X] Level B[] : : " Yes ] See Reverse .
LevelC [ LevelAD No ' X '
Modifications/Exceptions: None anticipated _
- VI. Chemicals of Concern Hazard Monitoring C Action Level(s) Response Measures
None anticipated NA NA - : _NA

Primary Route of ExposurelHazard. None
(Note to FOL and/or SHSO: Each item in Sections VI, VHI, and IX must be checked Yes or No)
VIL. " Additional Safety Equipment/Procedures

Hard-hat .......ccoeeerreernuersensescsnenees ...[1Yes [1No Hearing Protection (Plugs/Muffs).......... [] Yes [ No
Safety GIasses ...........ccouvrrunees ... Yes [ No Safety belthamess.............cco.ceueu e [ Yes B No
Chemical/splash goggles ........... ] Yes [ No Radio/Cellular Phone ...........ccccocccounnee. [ Yes [JNo

~ Splash Shield..........c...cccorecieeen.. L] Yes I No BaIHCATES .v.veveeeeeeeeeeneeessesstreeeresmenaens O Yes X No
Splash sujts/coveralls................. [J Yes I No Gloves (Type — Leather/Cotton)........... ] Yes [0 No
Impermeable apron.............cccu.... ] Yes X No Work/rest regimen............coceerrereacnnen. [JYes B No .
Steel toe Work shoes or boots ....JYes [1 No Chemical Resistant Boot Covers ......... 1 Yes [ No
High Visibility vest ...........ccerue... [dYes []No Tape up/use insect repellent ............... X ves [ No
First Aid Kit......oovovreereeeereccennenas BdYes [CINo Fire ExtinguiSher .........cueecveeeeeeerereeanen. [ Yes [ No
Safety Shower/Eyewash ............ OyYes X No Oher .....eeeeivcerecremsenarencassscssereensonen O Yes [INo

Modifications/Exceptions: Pant legs are to be taped to work boots to prevent entry under the clothing by ticks and other
" insects_when working in heavy brush _and wooded areas. Use insect repellants according to manufacturers
recommendations. Tyvek coveralls may be used in heavy brush to protect against natural hazards (e.q., tlcks) and also
. to make identification easier. |f working in areas where snakes may be a threat, wear snake chaps. Surveyors working
along highways and traffic pathways shall wear high visibility vests to increase visual recognition. Safety glal_sses and
Hard Hats should be worn when cutting sight lines: leather or cotton work gloves when cutting brush. .

VIil. Site Preparation Yes No NA
Utility Locating and Excavation Clearance completed............ccueeirirerereesrereresesssesmenssesesens O g 0O
‘Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place.... 0O [
Physical Hazards Identified and 1SOlated..............c.coreeecmerrcviserrnsnresesernmsesecsisessessesessssnsees O O O
- Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, efc). ......... O 0 O

IX. Additional Permits required (Hot work, confined space entry, excavatlon =103 T [OYes K No

If yes, SHSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090
X. Special instructions, precautions: Susgend site activities in the event of inclement weather. Emgloy proper lifting
. techniques as described on Table 5-1 for thls task. Employ sharp tools for cutting brush when not in use keep the
sheath on the blade.

Permit Issued by: : _ Permit Accepted by:

NTC Great Lakes . , o : " CTO 0009



SAFE WORK PERMIT
" IDW MANAGEMENT ACTIVITIES
NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS

Permit No. Date: : Time: From to

SECTION 5 General Job Scope

Work limited to the following (descrlptlon area, equnpment used) IDW_ management activities includes
" containerization; staging, monitoring for leaks of IDW_accumulated wastes. Wastes types include soil cutting, purge

and decontamination wash waters.
Primary Hazards: Potential hazards associated with this task are primarily physical in nature including lifting, pinches
and compressions; flying projectiles: slips, trips. and falls. .

V. Field Crew:
iV. On-site Inspection conducted [ Yes [] No " Initials of Ihépector 7 TtNUS
" Equipment Inspection required []Yes [X No Initials of Inspector TINUS
SECTION II: Generai Safety Requirements (To be filled in by permit issuer)
- V. Protective equipment required - Respiratory equnpment required’
LevelD [ LevelB[] - Yes ] See Reverse
LevelC [ LevelA[] - No X
Modifications/Exceptions: None anticipated
VL. Chemicals of Concemn Hazard Monitoring . Action Level(s) Response Measures
None anticipated _ NA NA 3 NA
Primary Route of Exposure/Hazard: None
(Note to FOL and/or SHSO: Each item in Sections Vil, VIII, and IX must be checked Yes or No)
Additional Safety Equipment/Procedures

VL

Hard-hat.......ccccoceevererneevencnnes ... Yes [] No Hearing Protection (Plugs/Muffs)... [] Yes X No
Safety Glasses .......ccceeerevervrrenes [ Yes [} No Safety belvhamess...........ccvueunen.ne [J Yes [ No
Chemical/splash goggles ........... [ Yes [ No ~ Radio/Cellular Phone..................... [J Yes [ No
Splash Shield...........cccereerrrruneec. O Yes [ No . Barricades.........ccceeeerreeeecsereeenn. L} Yes 1 No
‘Splash suits/coveralls................. [OYes No - Gloves (Type ~ Leather/Cotton)..... I Yes [] No
Impemeable apron.....................] Yes B No Work/rest regimen.........ccoeeeeeeeenenes [ Yes & No
Steel toe Work shoes or boots ....dYes { ] No. Chemical Resistant Boot Covers... [] Yes BJ No
High Visibility vest .............c.cceen.. [Oyes X No Tape up/use insect repellent ........ [dYes [INo
“First Aid Kit...........cococivrveenereniennes Byes [ No Fire Extinguisher ..........ccccccu......... L] Yes [J No
Safety Shower/Eyewash ............ Oyes X No 101111 SOOI O Yes [ No

Modifications/Exceptions;__If you are using Qneumatic/electrie power to open drums — Safety glasses are required; i

. power equipment is employed to move drums or you are working near operating equipment hard hats will be employed.

Vili. Site Preparation ' ‘ - Yes No NA
- Utility Locating and Excavation Clearance COMPIEEd.................ueweneresmneesssessesiossmnsssonces O 0 X
Vehicle and Foot Traffic Routes Established/T raff ic Control Barncades/Sugns in Place ...... O O O
Physical Hazards Identified and ISOIALEd..............ocecerenesccnmresnssnesecsssssssssessssacnassassssionees g 0o 0O
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, efc). ............. O O 04
IX. Addltiohal Permits required (Hot work, confined space entry, excavation etc.). .................. OYes B No.
If yes, SHSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090 -
X. Speclal mstruchons, precautlons Suspend site activities in the event of inclement weather. Employ p gger lifting

techniques as described on Table 5-1. When/where possible use heavy @ungment to_move_and place containers.
When placing drums — Place the label and retention ring nut on the outside where it is readily visible. Place 4-drums to

a_pallet. Maintain a minimum distance of 4-feet between pallet rows. An IDW inventory shall be generated to provide

-the number of drums, contents, and volumes. This mventog should be provided to the facility contact
m

Permit Issued by: . ) . Permit Accepted by

. NTC Great Lakes : _ - : - CTO 6009
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" Health and Safety Plan Addendum ' 7 ' ' April 7, 2006
Site 22, Naval Station Great Iakes, 1L

1.0 Introductlon

This Site Health and Safety Plan (HASP) has been developed specifically for the
Electrical Resistance heating (ERH) field activities at Site 22 (Former Dry Cleaning
facility) located at Former Building 105, Naval Station Great Lakes Illinois. The focus of -
_ this project is to primarily remediate tetrachloroethene (PCE), trichloroethene (TCE), and
1,2-dichloroethene (DCE) in soil using ERH. Concentrations of vinyl chloride (VC) may
be present and will also be remediated during the ERH process.

This HASP is considered a viablc document that can be reevaluated in light of actual
work progression and will be updated as needed.- A copy of the HASP will be made
available to all personnel involved with site activities for this project. It is the
responsibility of the Site Safety and Health Ofﬁcer (SSHO) to assure compliance w1th ‘
this HASP. '

Thennal Remediation Services (TRS) and its subcontractors place a premium on safety
and acknowledge that a safe and healthy workplace is the responsibility of each person
involved with the project. TRS, to date, has had no accidents causing personal injury or
loss of work. Activities- associated with this project involve the installation of an
electrode array and vapor extraction system; the installation of a Power Control Unit
(PCU) and ERH process/treatment system which includes conveyance piping, a
condenser, granular activated carbon (GAC) and a vapor recovery blower.

This HASP Addendum was prepared by TRS to incorporate the specific hazards of the
~ ERH technology application into the Site HASP provided by Tetra Tech NUS, Inc.
(TINUS). Applicable health and safety concemns not addressed in this Health and Safety
Plan Addendum will fall under the TtNUS Site Health and Safety Plan.

- 2.0 Site Personnel

" The list below detaﬂs the onsite personnel for TRS:

Jerry Wolf A\ % - |'Division - (817) jwolf@thermalrs.com
- ' ‘Operations | supervision | 379-0536 . _
_Chris Blundy | Project Project (843) cblundy @thermalrs.com
) | Manager supervision | 225-6018
Chad - |Design- | Systemdesign | (206) [ ccrownover@thermalrs.com
Crownover | Engineer- and as-built | 934-1661 :
S completion 5 - ,
Miles Construction | Construction | (828) | mstumbaugh@thermalrs.com
‘Stumbaugh | Manager | supervision | 994-0035 '
Brad Pierce .|H&S | Onsite H&S, | (480) bpierce @thermalrs.com
‘ Officer construction, | 097-5427 C
. . - | and operation .
Paul Lansing | Assistant . | Construction |(314) = | plansing@thermalrs.com
PM and operation | 776-2832 .

Revised Draft HASP Addendum 040606.doc 1




Health and Safety Plan Addendum ' ) April 7, 2006
Site 22, Naval Station Great Lakes, IL :

3 0 Hazard Analysns

The followmg is a list of generic tasks required for the construction and operatlon of an .
.ERH system as well as the potential hazards associated with such tasks.

3.1 Site Tasks and Operations .
- The following isa list of anticipated major site tasks and operations to be performed:

Mobilize and demobilize equipment and temporary structures,
Install electrodes/vapor recovery wells,

Construct a vapor conveyance piping system

Operate, monitor, and sample the ERH systems,

Treat steam, soil vapors and extracted liquids -

Treat or dispose of collected contaminant streams.

3.1.1 - Personal Protective Equipment

-In order to provide adequate protection during ERH activities, personnel will wear Level -
D Personal Protective Equipment (PPE) when on site. Though not anticipated, in cases
of contact with unknown chemical exposure scenarios, the level of PPE may be increased
to level C or B based on chemical type and/or concentrations. Each level of PPE

. provides an additional level of protection from chermcals that may be encountered during
the field work.

Level D'PPE (anticipated for field operations) will include the following:
e Steel-toed work boots or safety boots/shoes with chemical resistant soles.
Disposable boot covers are optional. |
Safety glasses or goggles (when required or appropnate)
Hard hat (when required or appropriate).
Work gloves (as needed).
Hearing protection (ear plugs or ear muffs) when noise conditions are above 85
decibels (dBA) or as needed. '

312 Moblllzatlon and Demobilization of Eqmpment

_The ERH system utilizes several pieces of eqmpment that require a forkhﬁ or crane to be
unloaded from their delivery trailer. A list of the ma_|or items w1th its approx1mate
weight is provided below:

e Power Control Unit (16,000 Ibs)

Condenser Unit (10,000 Ibs)

Cooling Tower (5,000 Ibs)

VR Blower (4,000 Ibs)

Electrode casings (2,000 Ibs)

Electrode backfill (2,500 Ibs pallets)

Revised Draft HASP Addendum 040606.doc -2



" Health and Safety Plan Addendum B April 7, 2006
Site 22, Naval Station Great Lakes. 1L

These items will be mobilized with appropriately sized lifting mechanisms such as a
forklift or crane. Before any lifting is performed a safety meeting will be conducted with
all onsite personnel to establish a tailgate lift plan so that suspended items are picked and
placed in safe short time frame. The lift plan-will establish what item is being lifted,
where it will be placed, who will lift the item and who will spot for the placement of the
item. The tailgate lift plan will also review standard lifting hazards to reinforce common
sense decisions by personnel that reduce slips, trips and falls; and pinch pomts and

- establish communication between personnel

3.13 Installation of Electrodes and Temperature Momtonng Points

The hazards associated with the installation of electrodes and temperature monitoring
points (TMPs) are the same as groundwater monitoring well installation or soil sampling.
The electrodes are constructed of steel pipe and should only be moved by a forklift or

" multiple personnel as the casings may weight as much as 150 Ibs. The-conductive
backfill used to surround the electrode casings is very similar to the filter pack used in
groundwater monitoring wells. The backfill is supplied in 50 Ibs bags for easy
application and has no dust related health issues. .The TMP casings are constructed of
CPVC pipe and are very light weight compared to the electrode casings. The TMP
casings can be as long as 28-feet and care should always be taken to ensure personnel

~ will not be struck by the end of a pipe during staging and/or installation.

3.1.4 Vapor Recovery Piping Construction

The primary hazards associated with the construction of the vapor recovery piping system
are medium weight lifting, cutting, and moving pipe. Small diameter pipe sections are
light weight and can be moved by one person however care should always be taken to
communicate with other workers so that the pipe does not physically impact others.

Small diameter pipe (1-2-inch) will be cut be a pipe cutter to reduce the use of a
reciprocating saw which will be used to cut larger pipe (2-4-inch). Gloves will be used
during both forms of cutting and extra personnel will be used to secure larger preces S0
they do not shift during cutting.

3 1.5 Primary Electrical Service Installatlon

The ERH system’s pnmary electrical service will be brought to the area by a licensed
electrical contractor via below grade conduit from an electrical switch located
approximately 200 feet to the south of the equipment compound. The path of the
directionally bored conduit will be cleared for utilities prior to any subsurface work and
will not pass through any contaminated soil. All work on the primary electrical service
installation will be performed on a non-energized system with energy only apphcd after
all work has been completed and tested. : :

32 Hazards

Potential safety hazards may be encountered during site work The specrﬁc hazards
- associated with the operation and maintenance of an ERH system are presented in the
following pages. For additional information concerning potential hazards not specific to
ERH at the site, please refer to the Site HASP prepared by TtNUS.
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321 Electncal Voltage

Dangerous voltages can be present in the ERH field during heating operatlons Startup
and initial unattended operations of the ERH power control unit are performed only after
the completion of an internal safety preparedness check. This internal check is called the

. Site Start-Up Checklist and shall be completed and signed off by TRS management prior - :

to unattended operations. The Site. Start—Up Checklist' is included in the Project ERH
Work Plan as attachment B.

To assist in the implementation of the TRS Electrical Safety Pohcy, the followmg ERH
specnfic application procedures bave been developed

.. ERH system designs w1ll identify engineering controls to minimize the possibility

of voltage hazards. These design components will be included in ERH system

- construction and will be documented, as necessary, in Work Plans,’ drawmgs and
other project documents.

e The two-part Startup Checkli'st will be utilized on all ERH applications.

e Voltage surveys using TRS Standard_Operatihg Procedure 1.0 “Voltage Surveys”
must be performed in completing the Startup Checklist.

e All step and touch or step and step voltage potential will be less than TRS’s
internal safety limit of 15 volts before unattended operations is allowed.

o Engineering controls may be used to achieve the TRS Electrical Safety Standard.
- Examples of such controls include:

o Isolation of locations exceeding the TRS Safety Limit by insulating or
directly enclosing.

o Isolation of locations exceeding the TRS Safety Limit by restnctmg

access to quahﬁed personnel when power is applied.

" o Isolation of locations exceeding the TRS Safety Limit by connecting
areas of d1fferent voltagc potentials to eliminate any electrical hazards.

3. 2 2 High Temperatures

The ERH technology increases subsurface temperatures to the boiling point of

groundwater. Thus the vapor recovery piping, vaults, and objects in or immediately
“adjacent to, the electrode field(s) may be hot to the touch. Following shutdown, it may
take several days or weeks for the steel casings to cool below a safe handling temperature
of 60 degrees Celsius (°C) (140°F). Burns may result from contact with these
components without the use of proper PPE. Gloves providing protection from burns will
be required to handle well attachments during this period. Care should be taken with

Revised Draft HASP Addendum 040606.doc 4
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regard to these temperatures during any sampling that occurs during active heating and
for several weeks following shutdown of the ERH system.

3.2.3Steam - . i
Steam will be generated in the subsurface during operation of the ERH system. This ;
" steam will be present throughout the treatment area. In addition, steam will be present in
the vapor recovery piping running from the vapor recovery wells in the vicinity of the 7
treatment area to the condenser, and within the condenser. In some rare instances or 3
‘material failures, steam may be developed under a positive pressure. Care must be taken

to avoid exposing personnel to any source of steam.

4.0 Access Control

Due to the hazards described above, the site must maintain strict access control. No one -
may enter the remediation area.or sample monitoring wells until they have been trained
by TRS, have reviewed the work plan and HASP, and signed the training

. acknowledgement sheet (Attachment A). Prior to performing work in areas that could

expose personnel to electrical hazards, trained personnel must lock out and tag out the

ERH power control unit as described below. A follow up Hazard Notification Letter will

be sent to the appropriate parties prior to commencing ERH operations as reminder of the

hazards. - Co : '

All persons who may need access to this site must be informed of these hazards. The
following precautions and notifications must be exercised to ensure that a safe and
successful project is implemented:-

e Astrict “NO DIG” policy must be implemented by the site owner or site
manager. As a minimum, the policy must include the following:

o There must be no excavation, drilling, or other subsurface activities _
conducted within the ERH region, or within 50-feet of the ERH treatment
region, during the duration of ERH project that have not been authorized
-and scheduled by TRS. Such activities include gaining access to any

~ subsurface component such as monitoring wells or subsurface vaults.

e Electrical extension cords MAY NOT be used within the boundaries of the ERH
treatment region during ERH operations. Devices such as sample pumps and
monitoring equipment which use an internal or external battery may be permitted

. within the treatment region during normal operations, with the prior approval of
TRS. ‘ i

TRS must be notifiedkpn'or to starting any of these activities within 100-feet of the
treatment region. This notification will allow TRS to assess the current operational
conditions at the site and to provide necessary hazard mitigation assistance.

* If the need arises to conduct any of these activities, TRS must be contacted so that proper
safety precautions may be put in place. It is highly likely that the ERH process will have
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to be stopped to accommodate intrusive activities, whlch may hinder the progress of the
remediation prograni.

5. 0 Lock Out & Tag Out

Safety related work practices will be used to safeguard employees from i m_]ury while they
- are working on or near exposed electrical conductors or circuit paths that are, or can

 become, energized. The specific safety-related work practice shall be consistent with the
: nature of and extent of the associated electrical hazards.

Unless it can be demonstrated that de-energlzmg components introduces addmonal or
increased hazards or is infeasible due to equipment design or operational limitations,
exposed energized electrical conductors or circuit paths to which an employee might be .
exposed will be put into an electncally safe work condition before an employee works on
or near them. :

Although safe working practices and professional judgment dictate the use of lock out
and tag out, the following is a partial list of activities that usually require lock out and tag
out: : ' ' _ ‘ . :

« Connecting or disconnecting electrode cables (placing an electrode. on
service or out of service).

o Personnel entering the power section (rear section) of the PCU.

"o Heavy eqmpment (e.g., crane, drill rig, backhoe, forkllft) operation within
the fenced area. -

. Removal or modification of the CPVC over-sleeve or the cap on an '
electrode or momtonng well

s Modifications to the groundmg system or other systems that reduce surface _
induced voltages.

. Soil or groundwater sampling

Authorization of the project manager is requlred to conduct any of the above -
activities without lock and tag out.

The followmg isa partlal list of activities that usually do not reqmre lock out
and tag out:

e Measuring_ the current flow to .e_lectrodes. :
. Adjusting vapor recovery (VR) valve positions.

. Vapor stream sampling

Only personnel experienced or trained to operate or perform maintenance on the ERH
remediation equipment or system support components are authorized to conduct the lock
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out/tag out procedures summanzed below. The followmg procedures must be followed
when the remediation system is being serviced.

1. T will conduct a safety brief with all untrained personnel who will assist me in this
work task. '

2. Iwill depress the Output watch lock it in the depressed position, hang a danger
tag on the switch, and take personal possession of the key.

3. When work i is complete, I will personally inspect the electrode field to verify that
all access gates are locked shut, all monitoring wells are sealed, and that all
personnel have exited the electrode field.

4. 1will remove the danger tag from the'output' switch and unlock the switch, The
switch will normally spring return to the mid posmon, if it remains depressed
~ gently pull it to the mid-position.

5. T'will telephone a Thermal operator to re-start the ERH system. ,
Brad Pierce - (480) 907 5427 -~ -work (360).560 4839 cell

Chris Blundy (843) 225 6018 work (360) 560 4852 cell

Jerry Wolf  (817) 379 0536 work (817) 913 4194 cell

‘Tom Powell (360) 693-6301 . work  (360) 560 4845 cell .
6.0 Sampling |

Sampling presents special cons:derahon for this health and safety plan. Without proper
attention to the considerations in this HASP, sampling can lead to exposure to the hazards

detailed above. Sampling must never occur in the treatment area or adjacent areas during

ERH operations without the concurrence of TRS. Therefore it is very important that all
sampling activities are scheduled as much in advance as possible. This time allows the
TRS operators to place the ERH system in a safe condition prior to sampling. Soil or
groundwater samples shall never be obtained from an actlve ERH site with the electrode
field energized. -

6.1 Soil Sampling
Post remediation soil samples will most likely be collected using a hydraulic push rig due

-to the shallow depth of sampling that is required. Hydraulic push sampling of hot soil is

-also inherently safer than auger sampling because hydraulic push will not require
operators to handle hot soil cuttings. Although acetate liners are often used for hydraulic
- push core barrels at other sites, the temperature of the subsurface will reqmre the use of

stainless steel, brass, or Teﬂon“‘ core barrel liners.

Although the soil samples and core barrels will obvxously be hot when extracted from the

subsurface, past thermal remediation experience has indicated that standard work gloves

“or heavy-duty rubber gloves pmvxde sufficient protecnon for the handhng of hot push
rods and 5011 core barrels. :
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Upon extracting the soil core barrel from the subsurface, the core barrel will be -
immediately capped using the standard barrel caps provided by the hydraulic push
manufacturer and the entire core barrel will be placed on ice for cooling. :

‘When the core barrel is cool (typically 5-15 minutes), the core barrel is removed from ice
and a soil sub-sample is collected for analysis by the standard method. As in all soil -
sampling, care should be taken to select the analysis sub-sample from near the center of
the core barrel where evaporative losses are minimized.

Revised Draft HASP Addendum 040606.doc 8
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Attachment A
Training _Acknbwledgment

ERH Exclusion Zone Training Acknowlédgeinent ,

1 have been trained by Thermal Rem_ediéﬁon Services in the proper lock-out and tag-out
requirements to enter the electrode field. My responsibilities are:

1.

Date

I will conduct a safety brief with all untrained personnel who will assist me in this

- work task.

I will depress the Output Switch, lock it in the depressed position, hang a danger
tag on the switch, and take personal possession of the key.

When work is complete, I will personally inspect the elcctrode field to venfy that
all access gates are locked shut, all monitoring wells are sealed, and that all
personnel have exited the electrode field.

. I will remove the danger tag from the output switch and unlock the sw1tch The

switch will normally spring return to the mid position; if it remains depressed,

_ gently pull it to the mid-position.

I will telephone a Thermal operator to re-start the ERH system.

" Miles Stumbaugh (828) 994 0035 work (360) 560 4857 cell
* Chris Blundy (843) 2256018 work (360) 560 4852 cell
. Jerry Wolf (817) 379 0536 work (817) 913 4194 cell

Tom Powell (360) 693-6301 work (360) 560 4845 cell

Training Acknowledgement TRS Trainer
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- Appendix X
QAPP, Field Sampling Plan, and Health and Safety Plan
Site 22 — Building 105, Old Dry Cleaning Facility
ERH Treatability Study Work Plan
Naval Station Great Lakes

The purpose of this Work Plan is to provide details on the sampling that will be
conducted to obtain additional baseline data for the electric resistance heating (ERH)
_treatability study to be conducted at Site 22 in Naval Station (NS) Great Lakes. The
Work Plan was developed based on the previous sampling results shown on Figure 1.
This Work Plan provides information on the number and location of samples to be
_ collected, the rationale for each sample, and the analytical parameters for each sample.

The work to be completed at the site will be conducted in accordance with the Quality
Assurance Project Plan (QAPP) for NS Great Lakes (revised June 2003) and
specifically Appendix IX, which was prepared for the Remedial Investigation at Site 22.
The QAPP presents the organization, objectives, planned activities, and specific quality
assurance/quality control (QA/QC) procedures associated with the Site 22 - Building
105 Old Dry Cleaning Facility at NS Great Lakes. Specific protocols for sampling, .
sample handling and storage, chain of custody, and laboratory and field analyses are
also described. The June 2003 QAPP also incorporates the Health and Safety Plan
(HASP) for the site; minor changes to the HASP (contact lnformation) are attached to

this Work Plan. '

. There are three primary goals associated with this sampling:

» Confirm the concentrations of chlorinated volatile organic compounds (cVQCs) in
the location of historical soil sample GL95-105S-13 to properly locate the ERH
treatability study area and provide baseline data for the ERH Treatability Study;

e Obtain-additional baseline soil and Qroundwater samples within the ERH area to
assist in determining the effectiveness of ERH in reducmg the concentrations of
cVOCs at the site; and

o Obtain confirmatory data on surface and near-surface soil sambles collected
~ historically outside of the ERH area. This data will be used to determine if -
_additional excavation or an expanded ERH treatment area is required.

The soil samples- will be collected via direct push technology (DPT) and the
groundwater samples will be collected via low flow sampling. See the QAPP for sample
collection techniques and sample handling procedures. The samples will be analyzed
for the cVOCs listed in Table 1 via SW-846 Method 8260B.
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Sampling at GL95-105S-13. In this area, which lies near the southwestern cormer of

the proposed ERH treatability study area, historical data shows high concentrations of

cVOCs at a depth of 6 feet. To confirm that this contamination is still present and to

provide baseline data for the ERH treatability study, a boring (NTC22SB20) will be -

advanced at this location. Samples will be collected at depths of 2 to 3 feet and 5to 6

feet. If this location becomes part of the ERH area, the results from Bonng NTC22SB20
will be utilized as part of the ERH baseline data set.

ERH Baseline Samples. In order to prowde baseline samples- to measure the
effectiveness of ERH in reducing cVOC concentrations in the soil, two additional soil
borings (NTC22SB21 through NTC22SB22) will be advanced (Figure 2). In each soil
boring, three soil samples will be collected from different depth intervals. These depth
intervals will vary based on the proximity of the sample to previous sample locations
and are presented in Table 1. :

" Baseline groundwater samples will be collected from the four monitoring wells in the
vicinity of the ERH area: NTC22MWO5S, NTC22MWOGS NTC22MW10S, and
- NTG22MW10D. , .

Confirmatory Soil Samples. Three additional borings will be advanced in the Iocations,
of historical samples GL-95-105S-2, GL-95-105S-8, and GL-95-1055-10. At each of
these locations, a sample will be collected from 0 to 1 foot below the asphalt/HDPE
liner. The purpose of these samples will be to determine if cVOC concentrations are
still present in the surface soils at these locations following building demolition, limited
soil excavation, and other site activities. These boring locations (NTC228823
NTC225B24, and NTC22SB25) are shown on Frgure 2.

The results of this sampllng event will be reported in the ERH Treatabrllty Study Work
Plan to be submitted prior to lmplementatlon of the study.

2 v CTO 0009



TABL. |

SAMPLE LOCATIONS, DEPTH, AND INTENDED DATA USE
SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY
NAVAL STATION GREAT LAKES, ILLINOIS

Sample N Sample Depth Analytical | Numberof | =~ ' Intended Data Use
Location - Interval(s) Parameters | Samples . ‘ :
Soil Sample Locations . ' : .
NTC22SB20 2-3,5-¢6 cvocs™ 2 Confirm analytical results from historical sample GL95-105S-13
. ‘ - and provide baseline data for the ERH Treatability Study.
NTC225B21 2-8,7-8, 1112 cVoCs 3 ERH Treatability Study baseline samples.
NTC22SB22 2'-3,7-8,11"-12' c¢VOCs 3 ,
NTC22SB23 - T 0-1,2-30 cVOCs 2 |
NTC225B24 0-1,2-3¢ @ cVOCs 2 Historical sample confirmation.
NTC22SB25 . T 0-1,2.30 cVOCs 2 -
Groundwater Sample Locations : .
NTC22MW05S NA ___cVOCs 1 »
, NTC22MW06S NA cVOCs ! - ERH Treatability Sfudy baseline samples,
NTC22MW10S - - NA cVOCs _ 1 )
NTC22MW10D. ' NA cVOCs |- 1
- QA/QC Samples : _ - ,
Soil Duplicates - cvVOC ' 2
Groundwater NA ~ ¢VOC 1
Duplicates , ‘ » o o
Field Blank | NA " cVOCs 1 QA/QC samples
Trip Blank - . NA cVOCs 1 '
Rinsate Blank NA g -cVOCs i
TOTAL 24

(1) ¢cVOCs - Chlorinated volatxle organic compounds that will be analyzed for as part of this scope include 1,1,1- Trlchloroethane 1,1,1,2-
Tetrachloroethane, 1,1,2,2-Tetrachloroethane, 1,1,2-Trichlorethane, 1,1-Dichloroethane, 1,1-Dichloroethene, 1,2-Dichloroethane, Carbon
Tetrachloride, Chloroethane Chloromethane, cis-1,2-Dichloroethene, trans-1,2- chhloroethene, Tetrachloroethene, Trlchlorethene, and Vinyl
Chloride. The analytical method is SW-846 8260B.

(2) Soil samples will be collected 0 to 1 foot and 2 to 3 feet below the liner in. native undisturbed soil.
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1.2 SITE INFORMATION AND PERSONNEL ASSIGNMENTS

. Site Name: Naval Station Great Lakes Address: NAVFAC Midwest _
: - : ~ Building 1A, Code N457

201 Decatur Avenue

Great Lakes, IL 60088

Naval Station Great Lakes Point of Contact: ' Mr. William Busko or Mr. Mark Schultz

Phone Nurhber: Bill - (847) 688-5999 x 154 E-Mail: william.busko @ navy.mil
Phone Number: Mark - (847) 688-5999 x 140  E-Mail: mark.r.schutz@ navy.mil
Fax Number: (847) 688-2319

U.S. Navy Remedial Project Manager/Engineer-In-Charge:___Anthony Robinson (Code 18511)

Address: 2155 Eagle Dnve Phone Number: (843) 820-7339
North Charleston, South Carolina 29406 Fax Number: (843) 820-7465
E-mail Address: anthony.b.robinson @navy.mil

Base Pass and Security: Building 1 30 (near Main Gate): Hours of Operation 0600 — 1800
Phone Number: ' (847) 688-5648 _
Note: See Section79.5.1 for Base Access Information.

is_divided into_a multi-task operation (see Section 4.0) includin

Purpose of Site Visit: This_activit

Direct-push technolquDPTl soil borings and ‘groundwater sampling.

Proposed Dates of Work: November 2005
Project Team: : _
Tetra Tech NUS Personnel: - Discipline/Tasks Assigned: ~ Phone No.
Robert Davis, P.E. ___Task Order Manager : : (€] 2‘) 921-7251
' : : - davisb@ttnus.com
Chris Pike, P.E. Assistant Task Order Manager _  {412) 921-8861
, _ - : chris.pike @ttnus.com
Matthew M. Sottis, CIH. CSP°  CLEAN Health and Safety Manager (412) 921-8912
o 2 ‘ : ’ soltism@ttnus.com
Thomas M. Dickson, CSP Project Health and Safety Officer ' o (412) 921-8457

dicksont@ttnus.com

To Be Determined . Proiect Geoloqist/Field Operations Leader (FOL) (412) 921-7090
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~ 10.0 Subcontractors.

 ABBREVIATIONS AND ACRONYMS

bgs below grade surface
CPVC chlonnated polyvmyl chlonde
Db decibels
DNAPL dense non-aqueous phase liquids
ERH electrical resistance heating
FID flame ionization detector
ft bgs feet below grade surface
- GAC - granular activated carbon
gpm ~ gallons per minute 7
Hc o Henry;s Law constant
hp horsepower
in H,O inches of water column vacuum
inHg = inches of mercury vacuum
ISO International Standardization Organization
kw kilowatt
; kW-hr ' kllowatt hour
MW .. monitoring well
" PCE perchloroethylene (tetrachloroethene)
PCU power control unit
PID photo-ionization detector
ppb ~ parts per billion
psig pounds per square inch gage
PVC polyvinyl chloride ‘
scfm ~ standard cubic feet per minute
SVE soil vapor extraction
TCE  trichloroethene
TMP * temperature monitoring point
TOC - total organic carbon or fraction organic carbon
TRS ~ Thermal Remediation Services | |
- VOC volatile organic compounds
vC - Vinyl Chloride
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| 1.0 Introduction

This Treatability Study Design and Work Plan (WP) describes the technical approach Thermal

" Remediation Services, Inc. (TRS) proposes to treat chlorinated volatile organic compound
(CVOC) contamination in soil at Site 22 located on the U.S. Naval Station in Great Lakes,

“Illinois (the Site). The treatment technology is an in-situ thermal process of electrical resistance .
heating (ERH). This Treatability work is being done for the Navy under direction from Tetra
Tech NUS., Inc Contract No.1007413.

The performance objective is to reduce CVOC concentrations in soil by 95.5%, which will
reduce CVOC concentrations to less than an average value of 20 mg/kg.

2.0 Project Description -

2.1 Site Description

Site 22 consists of a former dry cleaning facility that operated in former Building 105 until 1993
-or 1994. The building has been demollshed and the area and surrounding lot are now used for
vehicle parking. The remediation area is located in the southeastern portion of the active parking
lot. The southern area of the parking lot required for the remediation will be isolated for
approximately 4 months by an exclusion fence. There is a Fire Department to the east of the Site
and Navy personnel housing to the south.

- There are three regions within the treatability study area. The approximate areas, depth of -
treatment intervals, and treatment volumes of each-region are described in Table 1. The total
treatment area is approximately 2,400 square feet (sq ft), the average depth interval requiring
treatment is from 0.5 — 17 feet below ground surface (ft bgs), and the resulting total treatment
volume is appr0x1mately 1,400 cubic yards (yds®).

Table 1. Treatment Regions*

* The treatment regions are defmed on Figure 2 “ERH Treatment Area and Depths” of the
TtNUS RFP.

The chlorinated volatile organic compounds of concern (CVOCs) identified in the treatment area
include tetrachloroethene (PCE), trichloroethene (TCE), cis 1,2-dichloroethene (DCE) and vinyl
chloride (VC). The remediation goals will be based upon total CYOC concentrations.
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* The maximum and average initial CVOC concentrations in soil are provided in Table 2.

Table 2. Initial Concentrations of CVOCs in Soil*

PCE - 1,500,000 436,953

TCE 10,000 2,247

DCE 52,000 __ 6,115

VC ND ND
Total CVOCS 1,562,000 445,315

Notes: .
* The values in Table 2 were defined in “Table 1 Baseline Soil Data” contained in the RFP.
ND  Non-detect

- TRS has estimated a total CVOC mass of 1,663 pounds. This estimate is the product of the
average baseline CVOC concentration of 445,315pg/kg and the treatment volume of 1,400 yds®,
Likewise, an average final concentration of 20,000ng/kg would result in an approximate '
remaining mass of approximately 75 pounds of CVOCs at the site.

Site lithology in the treatability area consists of gravel and silty-clay and cinders in the vadose
zone and clay, silt, sand and gravel in the saturated zone. Groundwater is encountered on average
~ across the site at approximately 5 ft bgs. '

As part of the treatability study, TRS will evaluate treatment by comparing soil samples
collected prior to heating (baseline), during heating, and when the project is completed

" (confirmatory). Some of the metrics used to help measure the progress in the ERH application
will be: power application rates, total energy input to the subsurface, condensate production rates
and totals, vapor stream contaminant concentrations, and subsurface temperatures. -

2.2 Technical Approach

The treatment approach consists of utilizing the ERH technology to heat the subsurface volume
to the boiling point of water to volatilize and steam strip the CVOCs from the site. TRS estimates
that approximately 328,000 kW-hrs of electrical :energy will be applied to the subsurface in order
to achieve the established treatment goals. The operating time required to apply this amount of
energy to the subsurface will be approximately 51-62 days. As mentioned above, the primary

- removal mechanisms are volatilization and steam stripping of the contaminants from the
subsurface. However, other in sifu treatment processes are at work to some degree as a result of
‘the elevated subsurface temperatures. These other processes are discussed in detail in section 3,
Treatment Technology Description.
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Air and CVOCs recovered from the subsurface are routed through above grade conveyance
piping to the steam condenser and on through granular activated carbon (GAC) to the VR blower
and discharged to the atmosphere. A process flow diagram for the ERH remediation system is
presented as Figure A 4.

3.0 Treatment Technology Description

3.1 Electrical Resistance Heating (ERH)

ERH passes an electrical current through the soil and groundwater that requires treatment. The
electrical current warms the soil and then boils a portion of the soil moisture into steam. This in
situ steam generation occurs in all soil types, regardless of permeability. Electrical energy
evaporates the target contaminant and provides steam as a carrier gas to sweep the CVOCs to the
vapor recovery (VR) wells. After the steam is condensed and the extracted air is cooled to
ambient conditions, the CVOC vapors are treated using conventional methods.

The type of contaminant and the desired clean-up goal affect the energy, time and cost to
remediate a site. However, two subsurface parameters are particularly important: the amount of
total organic carbon (TOC) and the presence of heavy hydrocarbons such as diesel, oil, or grease.

TOC preferentially adsorbs CYOCs in comparison to water; this is why activated carbon is often
used for vapor and water treatment. TRS typically assumes 0.25% soil TOC unless site-specific
information is known. Based on the site information provided by TINUS, it appears that the
subject site has higher than average TOC. TRS has used 0.678% TOC in defining the ERH
operating parameters for the Site. :

The presence of oil, grease, or other low volatility hydrocarbons can also slow the evaporation
rate of CVOCs. Raoult’s Law describes this effect. No significant concentrations of oil or grease
have been reported at the Site. '

Dalton’s Law of Partial Pressures

" The boiling point of PCE is above the boiling point of water, 100 degrees Celsius (°C) at sea
level pressure conditions. It should be noted that when a CVOC is immersed or dissolved in
water, the combined boiling point is depressed as described by Dalton’s Law of Partial Pressures.
‘Dalton’s Law even describes the boiling temperature of non-aqueous phase liquids (NAPLSs) in
contact with moist soil. Consequently, the CYOC/water mixture will boil when the vapor .
pressure of the CVOC plus the vapor pressure of water is equal to the ambient pressure.

Once subsurface heating starts, the boiling points of various CVOC/water mixtures are reached
in the following order: separate phase NAPL in contact with water or soil moisture, followed by
dissolved CYOCs, and finally, uncontaminated groundwater. This order is advantageous for
remediation because contaminated water will tend to boil off before uncontaminated water,
reducing the time and energy required to complete treatment.
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In contact with water, the boiling point of PCE is reduced to approximately 87°C based on the
Dalton’s Law effect. Within the vadose zone, the flow. of air will cause evaporation to occur at
temperatures below this boiling point. Calculated boiling temperatures at various depths of the

significant CVOC:s at the Site are described in Table 3.

Table 3. Boiling Temperatures of CVOCs at Various Depths

“Pure Water 100°C 100°C 102°C
| PCE 121°C 88°C 90°C 101°C
1{TCE 87°C 73°C 75°C 86°C
cis 1,2-DCE 59°C 54°C 56°C 67°C
vC -14°C -14°C -12°C -4°C
CVOC Mixture* 116°C 87°C 89°C 100°C
* A mixture of CVOCs will boil at an intermediate temperature, in proportion to the

fraction of each in the liquid mixture (as described by Raoult’s Law). The calculated CVOC
mixture boiling temperature shown here is based on the NTC22MWO06D soil sample collected at
7-8 ft bgs in Wthh the molar fraction of each CVOC was: 97% PCE, 1% TCE, and 2% cis 1,2-
DCE. '

Other In Situ Treatment Process Enhancements Resulting From ERH

Although volatilization is usually the primary removal mechanism for CVOCs, TRS has
documented on several sites that a significant fraction of the CVOCs will be degraded in place
by other in situ processes. Depending on the site, these in situ processes may 1nc1ude
blodegradatlon hydrolysns and reductive dehalogenation by zero valent iron.

, Blodegradatlon

. The biodegradation of chlorinated CVOCs is most commonly observed as an anaerobic process.
Elevated temperatures increase biotic reaction rates. This mechanism is especially important at
sites where relatively high levels of TOC or non- ~chlorinated hydrocarbons provnde a carbon
source that serves as an electron donor.

. When soils with high levels of TOC are heated, some portion of the humus will convert to more -
water-soluble forms, including acetone. Acetone is a CVOC, but it also provides an easily
biodegradable food source for reductive dechlorination by soil microbes. When ERH

. remediation is completed, any acetone generated will provide a polishing effect on residual

chlorinated compounds and acetone concentrations less than 500 mg/1 will rapidly biodegrade to

non-detectable levels as the site cools to ambient conditions. Because the Site has only moderate
levels of TOC, acetone is likely to remain non-detectable throughout the remediation.

" Final TRS WP 041206 acf ‘ 4



' Hydrolysis

Hydrolysis is a chemical substitution reaction.in which hydrogen ions in water react with organic
molecules, replacing chlorine atoms. Oxidizing conditions or available oxygen is not required for
‘hydrolysis. Hydrolysis can be a significant degrader of some CVOCs at room temperature;
especially halogenated alkanes. The rate of hydrolysis increases with temperature and clay soil
types tend to accelerate hydrolysis. Hydrolysis will not be a significant mechanism for the

- destruction of CVOC:s at the Site.

‘Reductive Dehalogenation

The backfill of our electrodes include steel shot, which is a form of zero valent iron. The
reductive dehalogenation process that takes place at the electrode backfill is the same as that
produced by an iron-filing remediation wall. Reductive dehalogenation is not likely to be a large
mechanism for CVOC mass removal at the Site; however, the presence of iron in the electrode
boreholes might provide a s1gn1ﬁcant polishing mechanism for dissolved phase CVOCs after
heating has ended.

Hydrolysis and reductive dechlorination are strongly affected by temperature as described by the
Arrhenius Equation. In essence, each 10°C increase in temperature will increase the reactlon
rates by a factor of about 2.5.

4.0 Project Objectives .

4.1 Performance Objectives

A successful implementation of ERH w1ll heat soil and groundwater throughout the treatment

" volume to a temperature that allows CVOC vapors to be recovered and treated by the vapor

_ recovery system. The performance objective is to reduce CVOCs concentrations in soil by 95.5%
with the average soil sample CVOC concentrations less than 20 mg/kg.

The actual percentage of CVOCs removed from the treatment volume will be measured by
comparing soil analytical data collected before, during, and after the ERH remediation.

" 4.2 Remedial Objectives

~ The in-situ thermal system design will maximize vapor recovery, minimize time to 1mp1ement _
and meet the required temperatures and treatment duration for the vadose and saturated zones at
Site 22. These requirements are that the system will provide energy sufficient to increase the soil

and groundwater temperature 1n the treatment area to achleve the clean-up goals of CVOCs as
follows: -

-Reduce average soil concentrations to less than 20.0 mg/kg CVOCs
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Additionally, the in-situ thermal remediation system design shall accomplish the following:

_® Control in-situ pressure to prevent the migration of steam, vapors or water to the ground
surface,.
e - Recover and treat vapors to remove, recover, or destroy CVOCs, and
Operate the vapor treatment components of the remediation system to meet atmospheric
discharge standards. '

The remediation design will include instrumentation and control systems that allow timely data
acquisition, reporting, interpretation, and decision making to verify that operational requirements
-are being met in order to optimize each component of the remediation system. These systems
“will also ensure that the treatment progress is accurately tracked, that the rate and volumes of
CVOC removal are measured, and that regulatory standards are being complied with.

4.3 Project Schedule

“ Field work for the ERH system will begin on Monday, April 17, 2006 with material delivery and
setup for drilling. Subsurface and surface completion will total approximately three to four '
weeks with system shakedown and startup beginning immediately after, between May 8-15,
2006. The system will operate for approximately 60 days and will be taken offline when
confirmatory samples indicate the cleanup goal has been met. A detailed schedule of the pro_lect
is provided below in graph A6.

5.0 System Design
" .5.1 ERH Process Flow

During ERH operations, standard 3-phase electrical power is secured from an available utility
power service to an ERH Power Control Unit (PCU). The voltage is reduced to the appropriate
level for application to the subsurface. During the treatment, it is expected that the applied
voltage to the subsurface at the electrodes will range from 300 to 500 volts. As the subsurface
resists the movement of the electrical current between electrodes, it is heated to the boiling point
- of site groundwater.

Electrical energy will be applied over the depth interval of approximately 2 to an average of 17ft
bgs. As this subsurface region is heated, CVOCs will be volatilized and groundwater and soil

" moisture boiled. Volatrhzed VOCs and steam will rmgrate upward to be collected in co- -located
- VR wells. '

_ ,Once collected at the VR wells, sorl vapors and contaminant-laden steam are transported through
the vapor recovery conveyance piping to the ERH steam condenser where soil vapors and
CVOCs are separated from steam. Over 99% of the resulting condensate is recycled in the
condenser system as makeup cooling water and as electrode drip water. By recycling the
condensate for productive uses, TRS reduces the need for excess water disposal.

Air and VOC vapors pass from the condenser through granular activated carbon (GAC) to the
VR blower and treated air is discharged to the atmosphere. A total of 8,000 pounds of GAC is
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anticipated for this treatment. A process flow diagram for the ERH remediation system is
presented as Figure A 4.

5.2 ERH Power Control Unit

The ERH PCU adjusts the voltage of electrical energy from the utility power service for
optimum subsurface heating. This equipment is manufactured specifically for use in ERH
applications. The ERH PCU selected for the treatment is designed for 100% cycle duty and sized
for a maximum power output of 500 kilowatts (kW). Over the course of the treatability study, the
assumed average power output from the ERH PCU will be approximately 241 kW.

PCU control and data acquisition are performed on a dedicated computer running the
Windows™ operating system. Remote data acquisition software is used to collect and store
temperature, power, voltage, electrical current and operational status data. Operations personnel
can access the data acquisition system to download data, or monitor and control the ERH process
either directly or remotely by phone modem.

~ Power will be supplied to the PCU via a directionally bored conduit for a high voltage switch
approximately 200-feet south of the treatment area. The high voltage primary will exit the
buried conduit and connect to a pad mounted 500 kVA step down transformer with an output
voltage of 480 volts. The secondary side of the transformer will have a 600 amp service
disconnect for system isolation before connecting to the primary side of the PCU. The primary
electrical service installation will be performed by a licensed electrical contractor (Aldrige
Electric).

5.3 ERH Electrode Design

Site 22 will require a total of 16 electrodes. The site is separated into three distinct regions each
with a specific heating interval. The three regions and the electrode depth information for each
are shown in figure 4. '

Table 4. Region Volumes and Electrode Arrangement |

0.5 ftto 25 ft.

1900 - 0.5ftto 18 ft. 1.5ft.to 19 ft. 0.5 L5 10

200 05ftto8ft. | 15ftto9ft | 05 15 4

~ Each slotted steel pipe electrode will be installed within a 12-inch diameter borehole throu ghd
Ys-inch hollow stem augers. The annular space surrounding the electrically conductive interval of
each electrode is filled with a combination of steel shot and graphite to expand the effective
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diameter of the electrodes. In the shallow portion, where the electrode is not electrically
conductive, (from O to 2-ft bgs) the annular space is filled with non-conductive materials such as
sand and neat cement grout. This interval near the surface is required for constructing a surface
seal to prevent steam and CVOCs from escaping to the atmosphere. A vapor recovery screen is
co-located with the electrodes to remove steam and CVOC vapors from the vadose zone and to
remove steam from the saturated zone directly. Electrode completion details are provided on
Figure A.2. Electrodes will be positioned at an average spacing of 13.5-ft on center.

A pharmaceutical-grade Epsom salt (magnesium sulfate) solution will be used to hydrate the
electrode materials during construction. Epsom salt is edible and inert and electricians commonly -
use this material in the installation of subsurface electrical grounding and cathodic protection
systems. Approximately one gallon of Epsom salt solution will be added per foot of electrode
from 2 to 6-ft bgs to hydrate the electrode construction materials during installation.

A significant portion of the electrodes are completed within.the saturated zone. The hydraulic
conductivity of this zone is likely to keep the electrodes wet throughout the remediation.

- However, if the electrodes and the immediately adjacent soil were to dry out, this would increase
the local electrical resistance and lead to uneven heating. If “dry out” is observed as a decrease i in
electrode current, a small amount of treated recirculation water will be dripped into the
-electrodes to keep the vadose zone soil adjacent to the electrodes moist. During system
installation a Y2 drip water hose will be routed inside the borehole w1th the electrode. Treated

- -recirculation water is described in section 5.8 be]ow

5.4 Temperature Monitoring Points

During the treatability study, subsurface temperatures will be measured at the three temperature
monitoring points (TMPs), located within the treatment area. These TMPs will be used to track
‘the heating process and ensure that the desired subsurface temperatures are achieved.

Each TMP Wlll be installed to the treatment depth of each area. The temperature monitoring
depths are shown in Table 5.

Table 5 Temperature Momtormg Depths (Feet bgs)

Each TMP will eentain ANSI Type-T thermocouples placed at 5-foot depth intervals. Each
casing will be grouted into place with neat Portland cement for its entire length. Thermocouples
in the TMPs will be monitored continuously using the ERH control system.
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A TMP detail drawing is provided in Figure A.2.

‘5.5 Surface Insulating Layer

To improve treatment of very shallow soil and to increase energy efficiency, TRS will install a
thermally insulating surface cover over the remediation area. This insulation is composed of a
product called Astro-foil and will be installed beneath the power cables and vapor conveyance

piping.
5.6 Vapor Recovery System

Soil vapor extraction (SVE) is an established remediation technology that is commonly used to
extract volatile compounds from unsaturated soil. During SVE, a vacuum is applied to an
extraction well to lower the pressure in the vicinity of the well. Application of a vacuum at the
extraction well induces an advective flow of soil vapors from regions of higher pressure to the
extraction point. This process can enhance the volatilization of contaminants and promote the
diffusion of sorbed contaminants into soil pores where they can be extracted along with soil
vapors. However, SVE systems are notorious for effectively remediating sandy zones while
leaving lower permeability units untreated. Effective SVE requires careful system design to try
to drive subsurface airflow through all soil types.

In contrast, during ERH, steam is generated in all soil types, regardless of permeability. The
generation of in situ steam makes up the majority of the subsurface flow and therefore governs
. the small-scale flow patterns. During ERH, a vacuum is applied to the VR wells only to
establish the vadose zone subsurface vacuum influence necessary to recover vapor and prevent
steam from moving outside the treatment region. This simpler task is referred to as vapor
recovery (VR) to contrast it with the more difficult task of SVE.

Design specifications for the vacuum blower and the vapor treatment systems used during ERH
are based on the flow of air only. At startup of ERH, no steam is generated in the subsurface. The
blower exerts a vacuum on the VR wellheads and air in the subsurface flows toward the VR well
screens. As ERH continues, a small amount of steam is generated. That steam rises into the
vadose zone and is swept toward the VR wells by the air flowing to the VR well screens.

At the ERH condenser, steam is converted to condensate water and thus has no effect on the
capacity of the VR blower regardless of the rate of steam production. The amount of steam
generated during ERH is not a component of the VR blower design specifications. As ERH
progresses, and steam production increases, steam migrating into the vadose zone will continue
to move into the VR well screens since it can not move counter to the subsurface air flow created
by the VR blower. As the treatability volume approaches full steaming, the vacuum applied by
the blower may increase slightly due to head losses resulting from the increased total volumetric
flow through the piping system. However, the subsurface airflow pattern and vapor capture radii
at the VR wells will not change.

Prior experience with vapor recovery systems indicates that a vapor recovery well installed

within a sandy soil vadose zone will yield a radius of influence of about 30 feet G(ith an applied
vacuum of about 4 inches of mercury (in. Hg). This design is based on the use of co-located
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vapor recovery wells in all 16 electrode boreholes in order to provide a large margin-of-safety.
The use of a large number of extraction points provides assurance that subsurface heterogeneity
-will not adversely affect vapor recovery. The total air extraction rate is estimated to be
approximately 130 standard cubic feet per minute (scfm).

The extraction of 130 scfm of air from the subsurface will be sufficient to provide complete
recovery of steam and heated soil vapors during the remediation. It is estimated that a vacuum of
about 2 in. Hg will be required to achieve design flow from the VR wells. This flow and vacuum
requirement can be met by using a 5 horse power (hp) rotary lobe blower. However, a minimum
15 hp blower is specified to provide further margin-of-safety and the VR system will be capable
of applying up to 15 in. Hg., if necessary.

For an ERH remediation, VR piping must be sized for the combined flow of soil vapors and
steam and is thus relatively larger than in standard SVE systems. Header piping must also be
heat resistant and constructed of chlorinated polyvinyl chloride (CPVC). A thermocouple will be
installed to measure extracted vapor temperatures prior to the condenser. Vapor recovery wells
will be connected with 12 inch diameter piping while the header manifold will be constructed of
up to 4-inch piping. - :

The VR wells will be extended above grade, and wellheads consisting of a 90-degree elbow and
an instrument run, will be constructed of CPVC pipe and fittings. The instrument run may.
include a threaded port to allow vacuum monitoring and vapor sampling. A ball valve is included
on the VR blower end of the instrument run. VR header piping will be constructed of CPVC pipe
to the inlet of the condenser and of polyvinyl chloride (PVC) or CPVC pipe after the condenser.

5;7 VR Blower

The vapor recovery blower is a skid mounted, sound enclosed package utilizing a 15-hp positive
displacement blower. The blower will also have an inlet and dual outlet silencers for added noise.
- reduction. Positive displacement blowers are best suited for applications of high vacuum and
relatively high flow. The blower inlet will be connected to the outlet of the secondary GAC
vessels and the blower outlet will be connected to the atmosphere discharge stack. Sampling

* ports and gauges will be supplied to measure vacuum, flow, and temperature at the blower inlet
and temperature at the blower outlet. Vacuum and temperature will be measured by gauge, while
- flow is measured by anemometers. The blower will be monitored for noise production and kept
below the facility noise limit of 60 decibels (db). Additional noise control devices such as sound
walls or enclosure will be added to the ERH system to maintain noise production below 60 db at
all noise receptors. Noise receptors for this project are defined as the outside of Bulldmg 106 to
the east and Bmldmgs 4 and 178 to the south. :

5.8 VR Wells .

A vapor recovery (VR) screen is co-located with each electrode to capture VOC vapors and
steam mobilized by the ERH process. The 0.040-inch slot VR well screens will be installed at
depths ranging from 2 to 5 ft bgs and will be surrounded by conductive backfill. The
construction details for the co-located vapor recovery/electrode are shown in figure A 4.
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As the site is heated, the first important physical process is de-aeration of the groundwater. The
solubility of gases in water decreases with temperature and small bubbles of air and water vapor
" form. This process is routinely observed whenever water is boiled on a stove — the first bubbles.
that form (and tend to stick temporarily to the sides of the pot) are air bubbles. With continued
heating, steam bubbles form and dance on the bottom of the pot (nucleate boiling), and then
finally a rolling boil is reached. '

De-aeration is an important remedial process that begins before the boiling temperature of water
is reached. The total de-aeration bubble volume varies from site to site but is generally greater
than 3 volume percent of the groundwater and can carry a considerable mass of VOCs though
Henry’s Law partitioning. For example, de-aeration of groundwater can remove over 10% of the
dissolved PCE that it contains. )

~The VR system has been over-designed in density of extraction wells, lateral extent of influence,
apphed vacuums, and subsurface flow rates to ensure complete capture of vapors and steam. A
plot plan of the VR well system is contained in Figure A.4.

5.9 Steam Condenser System

The ERH condenser separates soil vapors from steam, performs as a hqu1d/vapor separator, air
strips steam condensate prior to discharge or re-use, and provides automated condensate
pumping functions. The vapor outlet of the condenser contains a liquid/vapor knockout system
and includes a mist eliminator that is 99% efficient in removing droplets to a size of 10-microns.
When connected to a vacuum blower, the pressure drop across the condenser is less than -
0.5-pounds per square inch (psi), which is equivalent to approximately 1-in. Hg vacuum.

-The expected volumes of steam, soil vapors, and condensate passing through the condenser
~ during the treatability study are summarized in Table 6. Once the treatment volume is completely
heated, the VR system will capture approximately 330 scfm of steam and soil vapors from the
~ subsurface. This combined flow will be composed of 200 scfm of steam and 130 scfm of soil
vapors. Approximately 55,000 gallons of water will be removed from the subsurface during the
remediation in the form of steam. This condensed water w111 be recycled for use as condenser .
recirculation cooling water and as electrode drip water.

The condenser is water—cooled and the heat that is removed from the steam in condensatlon is
reflected in a temperature rise of the recirculation coolmg water. The heat is then removed from
the rec1rcu1at10n water using a cooling tower in which a portion of the recirculation water
evaporates with each pass. Operations of the cooling tower are very similar to that of an air-
stripping tower. Condensate water is recycled to replenish the recirculation water lost to
evaporation. Due to the energy balance, the amount of water that is evaporated from the cooling

* . tower is almost exactly equal to the amount of steam that is condensed, with the exact balance

depending on the atmosphere’s relative humidity. During the day, when the relative humidity
tends to be lower, the condenser evaporates a little more water than it condenses. During the
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night, and during rainy periods, the condenser tends to condense a little more water than it
evaporates.

Table 6. Estimated Flow Rates and Volumes of Steam and Condensate

CombmedSteam and Vapor Flow ) 330 scfm

. |NA
Steam from the Subsurface {200scfm NA
Air and Vapors from the Subsurface 130 scfm NA
Water recovered from the subsurface  |1.1gpm = 55,000 gallons
Notes: 'Flow rates achievable when entire remedlatmn volume is at design temperatures.
NA = not applicable -

Steam extraction will remove groundwater from the subsurface at a rate of roughly 1.1 gallons
per minute (gpm) when the site has reached the target temperature. Nearly the entire resulting
condensate stream is evaporated to the atmosphere as condenser cooling tower makeup water.
Any excess condensate will be used as electrode drip water or will be stored for disposal, while
“any shortage will be made up for with a potable water makeup supply.

Condensate collects in the 'condense_r and is automatical]y pumped to the recirculation loop of the
cooling tower. Prior to entering the cooling tower, excess condensate typically contains total
VOC:s at a concentration of less than 500 parts per billion (ppb). Once it enters the recirculation
loop, the condensate makes hundreds of passes through the cooling tower and is air-stripped until
it contains VOCs at non-detectable levels. Cooling tower VOC emissions make up less than 1%
of the VOCs removed from the site and are described in section 8.3 below. Excess cooling tower
is pumped to the onsite holding tank for storage and for use as make-up water for the cooling
tower. Excess water remaining in the holding tank at the end of the remedlatlon will be removed
- by vacuum truck and dlsposed of by PCL

A potable water source is required to fill the condenser cooling tower at the start of operations
and to serve as a makeup source during initial operations of the condenser. Prior to reaching
significant steaming conditions in the subsurface, evaporation of the cooling water will occur.
This evaporated water needs to be replaced to maintain proper levels in the cooling tower.

5.10 Electrode Drip System

The ERH system will use rec1rcu]at10n water as drip water to help control the electrical
performance of the electrodes. The drip water sequence and duration is remotely operated by the
systems control program. The volume of drip water re-injected into the subsurface from which it
originated will be approximately Y2 the volume removed as condensate maintaining a negative
groundwater gradient and hydraulic control. Details of the water injection have been detailed in
the provided water injection permit request GRE0O6 Condensate Re introduction 040606 acf.
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5.11 Granular Activated Carbon Vessels

Two granular activated carbon (GAC) vessel will be maintained onsite during the remediation
with one unit online and one as a spare. Each vessel will be rated for vacuums of up to 15 in. Hg
and contain about 1,000 Ibs of GAC. The online GAC vessel will be arranged in a single
configuration with a vapor stream bypass. The vapor stream will be monitored weekly with
laboratory samples and three times a week with a PID to monitor mass removal.. When the vapor
. stream exceeds 6 Ibs/hour of total VOC mass removal the GAC bypass will be closed forcing the
vapor stream through the GAC for vapor treatment. The influent and effluent of the GAC will be
monitored on the same sample schedule of weekly with laboratory analysis and three times a
week with a PID. TRS will operate the vapor treatment system to maintain the emissions mass
below 8 Ibs/hour and will add or remove vessels to maintain sufficient vapor capture. When
breakthrough has been observed in the GAC vessel it will be taken offline, the spare unit will
become the new unit placed online for vapor treatment. . Spent GAC vessels will be profiled by a
grab sample and will be replaced or refilled to maintain at least one spare onsite. Once the peak
extraction of VOCs has passed a spare GAC vessel may not be maintained. An air emission
permit request has been submitted as GRE06 Air Discharge Request 040506 acf.

VOC breakthrough occurs when the GAC becomes saturated with VOCs — when further
adsorption of the vessel is not possible. Breakthrough is defined as a GAC vessel outlet
concentration that exceeds 50% of the inlet concentration. If GAC breakthrough is reached
during the remediation:

Electrical resistance heating will be stopped.

e Vapor recovery will be stopped and the primary GAC vessels will be taken off service.
The secondary GAC vessels will be converted to primary GAC vessels and the spare
vessels will be connected as new secondary GAC vessels.

- Vapor recovery and ERH operation will be resumed.

6.0 Operations and Maintenance

- 6.1 System Alarms

System diagnostics, controls and alarms are processed throu gh the computer in the ERH PCU.
Automatic notification of a process shutdown is relayed to operations staff via an automated
phone dialer. Operators can remotely switch the ERH PCU on or off, change the voltages applled
to the electrical phases, reset alarms, and record system operating data throughout the ERH
remediation system. Voltage changes are made immediately and may be set to cycle up or down
over set time intervals. Alarms are provided for open door indications, transformer over-
temperature, over current trips and faults, and excessive phase current levels.

-Operators can remotely determine if system faults or unwanted operating conditions exist at the
PCU, vapor recovery equipment or the electrode field. Most faults and undesired operating -
conditions can be corrected remotely by altering operating parameters or can be tolerated until
the next scheduled site visit. More severe system faults may require portions of the electrode
field, or the entire ERH PCU, to be shut down. Most system alarms result in an immediate shut
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down of the PCU and in some cases must be cleared by a site visit before the PCU can be re-
energized. TRS will mobilize personnel as soon as possible to correct the cause of the system
shutdown and return the system to normal operations.

Because steam collection is a vital operations function, system faults that do not originate in the
ERH PCU are relayed to the VR blower causing the VR system to shutdown. If the VR system
shuts down for any reason, the ERH PCU automatically shuts down and an auto- dlaler contacts
operations personnel.

If the ERH condenser is unable to process steam and condensate, a fault condition will result in a
shutdown of the VR blower. This immediately stops steam collection and condensate production.
Stopping the VR blower triggers a delayed shutdown of the ERH PCU and immediately initiates
the automatic notification auto-dialer. The alarms for the ERH PCU, ERH condenser, VR
_blower, and the excess condensate holding tank along with the actions caused by-each alarm are

identified in Table 7.

Table 7. System Alarms and Actions

Generator power failure

PCU Stops
VR blower stops
Condenser stops
Auto-dialer calls out

All equipment stops running
Operations staff are notified
Site visit may be required

Transformer over heating 'ERH PCU Alarms ERH PCU shuts down

Blown fuse in ERH PCU ERH PCU stops Site visit may be required to
ERH PCU failure or VR remains operational restart

malfunction’ Condenser remains '

ERH PCU shutdown operational

Loss of an electrical phase { No Alarm Problem seen in routine check

Electrode malfunction or failure

VR remains operational

Site visit may be required

Electrode overheating Condenser remains
| operational
Condenser power failure Condenser Alarms VR Blower shuts down
Condenser fan failure VR blower stops ERH PCU shuts down
'| Condenser blower or pump Condenser stops Operations staff are notified

| failure ‘
High-High Level Alarms

Auto-dialer calls oﬁt

Site visit is required to restart

VR blower power failure
VR blower failure

VR blower stops
Auto-dialer calls out

ERH PCU shuts down
Operations staff are notified
Site visit is required to restart

The folloWihg operational parameters will be measured during the remediation:
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power and energy input to the subsurface,

thermal gradients throughout the treatment volume,

rate and mass of CVOC recovery from the subsurface, -
rate and total volume of steam recovery from the subsurface

volume of condensate production, and

CVOC concentration in any discharged condensate.

6.2 ERH Performance Metrics

There are a number of criteria that may be used to evaluate the effective performance of the ERH
process. The ultimate factor that determines success is the final reduction in soil contaminant
concentration. Regardless of the status of all other criteria combined, reaching the target
contaminant reduction goal renders the entire project a success. In addition to this metric, power
application rates, total energy input to the subsurface, condensate production rates and totals,
vapor stream contaminant concentration, and subsurface temperatures may all be used to
measure progress in an ERH application. Of these additional metrics, the most important are
temperature and power application rates.

- Another performance criterion will be the amount of energy that is input into the subsurface.
TRS anticipates that an average power application rate of 241kW will be input into the
subsurface over the life of the project. This power application rate is anticipated to be sufficient
to achieve the target heat-up rate described above, as well as the overall contaminant reduction
goal. :

Since the total mass of contaminant in the subsurface cannot be accurately quantified, nor
specifically located, vapor stream concentrations cannot be accurately predicted for use as a
progress metric.

In summary, two metrics will be used to monitor the ERH progress and performance until soil
sampling is performed: :

e heat up rates and temperatures across the site
o 1to 3 °C/day within the actively heated zone(s) up to about 90°C

e average power app]ication rates
o 241 kKW over the life of the project

, Again, the most important measure of project performance is soil CVOC concentration. Once
average temperatures have reached 90°C, many portions of the site will have reached boiling.
Therefore, the heat-up rate of 1 to 3°C will no longer be a realistic measure of performance.

TRS recommends several rounds of confirmatory soil sampling in order to save time, energy,

and money. The first round of soil sampling will be conducted when the remediation
approximately 70% complete. TRS expects that about 80% of the soil samples will meet the
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remedial goal. TRS will then shut down the portions of the site that are clean and concentrate
energy and efforts on those portions of the site that still contain significant contamination. Tetra
Tech NUS will conduct a second round of soil sampling when the project is complete. If any soil
samples fail to meet the goal then a third round of soil sampling will be scheduled.

TRS reserves the right to modify the operational configuration of the system to focus power and
“energy to areas of the site where it will do the most good (i.e., the regions that contain the
greatest residual contamination). At this point in the remediation, power application rates may
- decrease as power and energy are focused on those areas that need it most, and soil and
groundwater concentrations will become the measure of progress. '

6.3 Site Security and Fencing

The equipment compound is contained within a 6-foot chain-link fence with a privacy curtain.
“DANGER - HIGH VOLTAGE?” signs will be prominently displayed along the perimeter of the
equipment compound and treatment area. Additional security is provided for the ERH PCU via
key-lock doors on the PCU enclosure. The posts of the fence will be embedded into the ground -
but not set in concrete. The average spacing between the electrodes and fence will be

- approximately 15 feet. The post installed along Sampson Street will be within a few feet of the
‘H row electrodes and will be covered with PVC oversleeves to prevent any contact to a potential
“electrical conductor. The fence will be mstalled by a National Fence, a facxhty approved pnvate
fencmg contractor.

7.0 System Operaﬁons

System installation will require approximately 3-4 weeks and will involve standard subsurface

drilling and construction activities. Once the electrodes and TMPs are in place, activities will -

include preparation and piping of the condenser and VR systems. Simultaneously, the ERH PCU
- and the data acquisition system will be prepared for operation. The final steps in system
‘installation include the connection of electrical power, control wiring, and system interlocks.

Before energy is first applied to the subsurface, the ERH condenser and VR systems are made
operational and optimized. Next, the activities in Section I of the ERH Start-Up Check List
presented in Appendix B are completed. Finally, all system interlocks are tested to verify proper
- operation. :

Complete start-up and optimization of the VR and ERH system takes one to two weeks. ERH
start-up is initiated by establishing a personnel exclusion zone around the electrode field and
energizing the electrodes at a low applied voltage. With the field energized, operating parameters
in the ERH PCU are compared against known standards and a step-touch voltage survey is
completed throughout the area overlying and surrounding the treatment zone. In recording step-

. touch potentials, attention is taken to make extra readings at locations where objects that could

carry mduced voltage extend from the subsurface.
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- If all operating conditions are within accepted standards, the voltage to the electrode field is
slowly increased. With each significant increase in applied voltage, operating parameters are
reviewed and a step-touch voltage survey is performed. If operating conditions are not within
accepted limits, changes are made to the system configuration until they are once again
acceptable. This iterative process can take several days before the full design voltage is applied
to the field for extended periods.

Once power application levels have reached optimum conditions, the activities in Part I of the
ERH Start-Up Check List are completed to establish that the system is ready for unattended

_ operations. During this process, operations of the ERH PCU are observed while optimum voltage
is applied to the electrode field. Remote capabilities of the PCU-and data acquisition system are
then verified.

Once the site has been cleared for unattended operations, the system can be monitored and
controlled remotely by TRS operations staff. Routine site visits are conducted to perform site
checks, equipment maintenance, system optimization tasks, and scheduled measurements and
sampling activities. As necessary, unscheduled site visits are made to respond to variances in
operating parameters and system alarms. '

Following ERH system shutdown, TRS will provide a draft final Remedial Action report within -
14 days that summarizes the folloWing elements:

- ERH treatment system as-built drawmgs
Operating parameters, including total energy mput and temperature
Treatment duration, :
Contaminant mass removed,
Soil concentrations achieved, and
Metrics achieved or not achieved.

8.0 Contingency" Planning

As part of contmgency planning, TRS will provide Navy personnel with trammg on proper
system shut down procedures -

8.1 Power and Mechani'cal'vFailuresv

“In the event of a utility power failure, all system equipment will shut down and the auto-dialer
will contact operations staff using an emergency battery pack for power. A site visit is required
-to clear all alarms, restart the VR blower, and restart the operations computer before the ERH
PCU can be re-energized.

Fuse or breakers protect each major electrical component used in the remediation system from
severe damage in the event of electrical surges. Larger electrical motors are further protected
from overheating by automatic thermistors that trigger automatic shutdowns of the motor if
normal operating temperatures are exceeded. The common causes of shutdown for each piece of
‘equipment used in the remediation system are listed in Table 8.
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Table 8. Common Causes of Equipment Shutdown

ERH PCU

Power faJlure and b]own fuses es
Internal transformer fault condition
VR blower stops

VR Blower Power failure and blown fuses
' Internal blower fault conditions
Mechanical failures (belts/bearings)
: Condenser malfunction
ERH Condenser Power Failure and blown fuses

Internal condenser fault conditions
Mechanical failures (belts/bearings). -

Each piece of equipment is provided with the level of protection from power failure and

electrical surges required by the National Electrical Code and the equipment manufacturer. The
equipment alarm and control wiring systems are designed to ensure that equipment shutdowns

will not result in operating conditions that pose a risk to human health or the environment.

If a fault or alarm causes the ERH PCU to shut down, the creation of steam in the subsurface

stops immediately. However, residual steam remains in the subsurface and that steam may

slowly spread by diffusion to unheated vadose zone region in shallow soils above the treatment
zone. As the steam encounters cool soils, it condenses before traveling more than a few feet. Th1s

condensate will be remediated by the VR system once operations are restarted.

8.2 Storms and nghtmng

The ERH PCU is grounded per National Electnca] Code requirements for a strike by li ghtmng

Additionally, fuse protectlon is provided throu ghout the ERH PCU and supporting pleces of

equipment.

Even though most of the treatment area is covered, during a very severe storm the sha]]ow

vadose zone may become temporarily flooded by surface water. The VR and condenser systems
are designed to accept some extracted groundwater from the subsurface. At full steaming, the

capabilities of the extraction systems will be less than one-third utilized by the 1.1 gpm of

groundwater being removed from the subsurface as steam. If the storm is not overly severe, the

~ extraction system will be able to keep up with the surface water infiltration and normal

_ operations will continue. If surface water infiltration overcomes the extraction system, level

~ alarms in the condenser will trigger a shutdown of the VR blower, which will shut down the .

'ERH PCU. A site visit will be requ1red to clear the alarms and restore the system to operatxon
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8.3 Condenser Cooling Tower Emissions

At the start of the remediation, the condenser cooling tower is filled with potable water. During
the remediation, this water level is maintained primarily with condensate. A makeup water
source, in addition to condensate, is also required as a backup supply, mainly to keep the cooling
tower full during the period before the site reaches full steaming conditions. Condensate added to
the cooling water loop is air stripped of VOCs inside the cooling tower. Vapors from the
condenser cooling tower do not require treatment prior to release to the atmosphere even when
condensate is the primary makeup water source as described below. :

8.4 Secondary Containment

Secondary containment is not provided for the VR piping or the ERH condenser. When the entire
remediation volume is at boiling, the VR lines hold less than 2 gallons of groundwater in the
form of water droplets and steam. During operations, these lines are under vacuum and a line
rupture will not result in the venting of steam.

- A worse case scenario is the loss of vacuum in the lines during steaming, either by design or an
accidental shutdown. In either case, steam in the lines will condense to form less than 2 gallons
of condensate. This condensate will remain in the lines or flow back to into the subsurface. Any
VOCs in the condensate ﬂowmg back into the subsurface will be remediated by the system once
it is restarted. ‘

Once created in the condenser, up to 120 gallons of condensate is stored under vacuum until high
level switches turn on the condensate pump. Condensate is then automatically pumped to the
make-up water tank and then to the condenser cooling tower water recycle loop as make-up
water. If a leak were to occur in the cooling water recycle loop, the spill would be a mixture of
potable water and treated condensate. All water levels are maintained automatically through the
use of level switches, float valves, solenoid valves, and pumps.

If excessive condensate collects in the condenser due to failure of the condensate pumping
system, a high-high level switch is activated, automatically shutting down the vapor extraction - -
blower. This action immediately stops the flow of steam into the condenser, provides a delayed
shut down of the ERH PCU, stops the application of electrical energy to the subsurface, and
‘automatically notifies the operatlons staff.

8 4 System Nonse Compllance

‘The ERH system operates on a 100% duty cycle and must maintain a maximum sound output of
60 db. The noise receptors from which the system will be monitored are the fire station to the
east, the southeastern barracks and the administrative building to the south. Measures have been .
implemented into the system design, such as sound enclosures and multiple piping silencers to
control noise production. During the shakedown/startup phase of the project the sound
production of the system will be monitored for the designated noise receptors. Each component
will be isolated and then operated together to identify noise producers that require addition sound
controls before the system is allowed to operate at a constant state.
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9.0 Sampling and Monitoring

9.1 Sampling and Mbnitorin_g Strategy

The effectiveness of the ERH remediation will be evaluated by monitoring the reduction of PCE,
TCE, DCE, and VC concentrations in the site soil. Additional sampling and monitoring will be
performed during the course of the project to track the progress of the remediation, to support
operational decisions, and to manage waste streams. Sampling and monitoring will be performed
in three phases: pre-heating baseline sampling, sampling and monitoring during operations, and
post-heating sampling. Chemical analytes will be sampled from soil, the recovered soil vapor
stream and the vapor treatment GAC. Detailed sampling procedures for the vapor stream have
been included in the provided sampling and analysis plan.

9.2 Vapor Samples and Mass Removal

A recovered vapor sample will be collected weekly by TRS and analyzed for CVOC (EPA 8260)
concentrations to provide a determination of the mass extraction rate of the ERH process and to
help determine when soil samples should be collected for confirmation purposes. This sample
~will be collected via bag samples on a weekly basis until the peak VOC extraction rate has
-occurred, and then collected every two weeks thereafter. In order to use the vapor information
for system optimization, the sample analysis turnaround time will be 4 days or less during
weekly monitoring, then 1-week for bi-weekly monitoring.

The mass removal will be determined by multiplying the mass extraction rate between two
sample points by the time between the two sample points. The mass removal rate will be
averaged between the beginning and end of each time period. Any downtime for the vapor
recovery blower will not be counted in the total. The equation used for the mass extraction rate
is listed below: ,

Equatlon ‘Contaminant mass removal rate (Ibs/day)=(85% x Flow rate ' FPM x Plpe size sqft.) x
(Concentration ppmv/Conversion factor Dx Conversmn factor 2

Conversion factor 1 adjusts the mass for the individual constituent to compensate for its specific
‘gravity, listed below
PCE=148 TCE=186 cis-1,2 DCE=253 VC=392

Conversion factor 2 is equal to 0.0898 and accounts for the following unit changes
(milligrams—lbs, minutes—days, liters—cf) 1440*28.317/453593=.0898

The inner pipe diameter of Schedule 40 PVC sample location is 3.042-inches with a cross-
~ sectional surface area of 0.0505-sqft.
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9.3 Post- Remediation Sampling

After shutdown of the ERH system, confirmatory soil samples will be collected from the
baseline borings and analyzed for CVOC concentrations. Results of these analyses will be
compared to baseline concentrations and percent VOC concentration reductions calculated. The
remedial goal for soil is to reduce CVOC concentrations to below 20 mg/kg.

9.4 Operational Monitoring

Several parameters will be measured during the operation of the ERH system to support an

assessment of the effects of heating on selected properties of soil and CVOCs. Records of

~ applied power and mass of contaminants and water removed are essential to the assessment of

~ system performance. Measurement of condensate volume, applied/derived vacuum, and
temperature can be used to assess the changing properties of the soil and CVOCs during the

remediation. :

Plots of applied power versus time, both as power use in kilowatts, and cumulative energy
applied to the soil as kilowatt-hours, will be used to show trends during the operation period.
These trends will be compared to changes in the CVOC removal rate, by graphing pounds of
contaminant removal versus time, to monitor the performance of the treatability study. The

- trends of these parameters over time will be a key measure of the progress of the ERH system
operations.

The primary means to assess the thermal performance of the study will be a plot of temperature
versus time and versus depth at the three TMP locations.

9.5 Subsurface Temperature Monitoring

The ERH heating process is tracked by monitoring the opérating parameters of the ERH PCU
- and subsurface temperatures. Thermocouples will be located in monitoring strings installed
vertically into the subsurface at the three TMP locations. Each TMP will contain multiple
thermocouples located at five-foot intervals. Thermocouples will be monitored continuously
using the ERH control system and temperature profiles will be produced to show temperature
versus time and temperature versus depth bgs.

9.6 Operational Reporting

ERH monitoring mformat10n as well as observations and suggestions for the project will be
submitted to the client as part of a weekly report.

10.0 Subcontractors

Two subcontractors will perform work onsite on behalf of TRS to install various portions of the
ERH system. A fencing contractor will install an exclusion fence using embedded posts, chain
link and privacy curtain. The primary electrical service will also be provided by a local electrical
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subcontractor with a current Illinois electrician’s license. Table 9 below, lists each
subcontractor’s information with their insurance certificates included as Attachments C-1 and C-

Aldndge Primary N ' ctrician’
Electrical, Inc. | Electrical Service Dan Vetter_ (847) 680-5200 License# C41951

National | | w Tllinois BL#
Construction Security Fence Debbie Swetin (630) 499-6848 | -

Rentals ' ' | 23289201
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Appendix A — Systemi Drawings

»
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Appendix B
Start-up Checklist
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Site: " Project Number:

Section 1. To be completed prior to first application of power:

" What is the expected electrode voltage?

What is the voltage rating of the cables?

What is the electrode spacing?

What is the electrode diameter?

What is the electrode conductive interval?

List and describe all subsurface conductive materials that pass through the field:

"How is the ERH system grounded?

DAre there ground rods?

Distance from field? »

E Is the current to ground monitored?
‘ :lls there an automatic ERH shutdown for excessive ground current?
What is the shutdown setpoint? '

I_ Is there a surface exclusion zone?
Have personnel who will enter the exclusmn zone signed the acknowledgement"
Is there a personnel exclusion fence?
| __|Does the fence have barbed wire?
| [Does the fence have embedded posts?
Is the fence connected to utility ground? .
Are there "Danger - High Voltage” signs posted?
__IAre these signs at 20 foot spacing on all sides? -
E Does a fence separate the equipment from the field?

:lDoes this fence have an interlocked access gate?
I: Does the fence have a surface grid?

‘What is the grid material?
Dls the fence connected to the grid?

At what interval?

I
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Site: o Project Number:

I:'Is the grid covered?
What is the grid covered with?

DAre there boundaries of the exclusion zone that use existing fences/walls?
Describe these fences/walls: '

DAfe the electrode heads insulated?
Describe the electrode head insulation:

Is any part of the field not covered by an exclusmn zone?
Is there a subsurface neutral zone?
What depth interval is the neutral zone?

- What is the depth to water?

What is the depth to known utilities? -

What is the neutral zone material?

‘What gauge is the neutral wire?

Is the neutral connected to utility ground? (not recommended)
Is the amperage to ground monitored? ' :
Dls there a surface grid?
What is the grid material?

Is the grid connected to all vaults or other surface metal?
Is the grid covered?
What is the grid covered with?

I: Are there electrode vaults?
-|Do the vaults lock?

Are the vaults connected to utility ground?

Can the vaults flood?

re the electrodes insulated?

Is a "Danger - High Voltage" sign in each vault?
EAre there any monitor wells in the field?
What matenal are the monitor well casmgs”

rAre the monitor wells in vaults?
Are the vaults locked?

Are the vaults connected to the surface grid or utility ground?
_; Is a "Danger - High Voltage” sign in each vault or on each well?

|| Has the company responsible for monitoring been notified of danger by letter?
Date of ]etter '

e

I:Are there "Danger - Buned High Vo]tage" 51gns‘7
‘ jAre these signs at 50' spacing?

E Has the property owner been notified of subsurface voltage by letter?

Date of letter: '

'—IIS the site open to the public?
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Site: Project Number:

The site is ready for the application of power.

Project Leader - date Reviewer

Date that a copy was sent to Operations VP.

Section 2. To be completed prior to first unattended operation:

What is the typical electrode voltage?

How long as the system been operating at this voltage?

What is the amperage to ground?

What is the highest observed amperage in a neutral wire?

What is the voltage from neutral to ground?

Has a step-and-touch voltage survey log sheet been prepared?
Does the log sheet refer to a plot plan that shows measurement locations?

(attached copy shows survey results)
DHas a voltage to utility ground survey been conducted?

(attached copy shows survey results)
Describe any anomalous measurements (electrodes with high or low currents, unusual voltages, etc.)

What changes were made is response to the anomalies?

(attach a copy of the post-change voltage survey)

The site is ready for unattended operation.

Project Leader date  Reviewer

Date that a copy was sent 10 Operations VP:
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Attachment C-Insurance Certificates

04/10/06  15:55 FAX 6302458010 WEIBLE & CAHILL @oo2
AQQ@ CERTIFICATE OF LIABILITY INSURANCE L3 e

Weible & Cahill
2300 Cabot Drive,
Lisle IL 60532
Phon®e: 630-245-4600 Fax:630-245-4601

Suite 100

mmmammnmnenormomrm

ALTER THE COVERAGE AFFORDED BY THE POLICIES

INSURERS AFFORDING COVERAGE

INSURED

Het Bt Bl

gurich Insurance Company

COVERAGES

, TERM OR CON OF MY TOR T Y™
HAVPE"M 1mm~ummwmm

DESCRBED
POLICIES. AGGREGATE LIMITS SHOWH MAY HAVE BEEN REDUCED BY PAID CLAMS.

mmwummm HAVE BEEN ISSUED TO THE DYSURED NAMED ABOVE FOR THE POLICY PERIOD IMDICATED. NOTWITHSTANONG
OTHER RESFECT

TO WHICH THS CERTIHFICATE MAY BE ISSUED OR

HEREIN 1S SUBECT TO ALL THE TERMS. EXCLUSIONS AND CORDITIONS OF SLCH

ISt

Waval Station, Gresat Lakes, IL

Department of the Navy

[ im TYPE OF MBURANCE POLICY MAUWBER 0 LTS
SENERAL LABLITY . EACH OCCURRENCE 52,000,000
A | % [T] commemcian cenenas tuwansry | GLOS34507501 03/31/06 | 03/31/07 |amats pommswe) |+ 100,000
] cramas vace E]ou:\n MEDEXP iy oneperson) 15 5, 000
X |Blkt Addtl Inpd FPERSONAL BADVSUURY 13 2,000, 000
Zxcg Inciuded GEMERAL AGGRECATE s 4,000,000
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[ roverfx |58 [ Juoc
| AUTOMOBILE LIABRITY comepaosnGiE LT |44 000,000
Al [XIwwvano BAPS34507801 03/31/06 | 03/31/07 | Freest » 008,
[ _jMLowieoavros BODRY IRARY .
| | scheowsd aros P person)
| X_| HIRED AUTOS SOORY INSURY s
| X | now-omneD suTos 2 wceidenty
B PROPERTY DANAGE .
Pur sccdenk)
GARAGE LARLITY AUTO ONLY - EAACCIDENT |3
ANY AUTO OTHER THAN EANCC | $
AITO oMLY ABG s
ACESIUNSRIE LA LABRITY EACH OCCURRENCE 31,000,000
Al X ]ocan cuss e | AUC930357403 03/31/06 | 03/31/07 |scerecate 31,000,000
: s
DEDUCTIBLE )
X jRETEWTION 30 5
WORKERS COMPENSATION AND : m
A o eccuve | WC534508001 03/31/06 | 03731707 |EL exc accoeny 1,000,000
OFFRICEAMEMBER £XCLUDEDY? E.L DISEASE - EA EMR0vER 3 1, 000, 000
Geseribe under
PROVSIONS briow EL IASEASE-POLCY UMIT |$ 1, D00, 000
—Tomit
%wm'  TIDCATIDNS 1 VENCLED | SXCLUBIONS ADOED BY SHDORMEWENT ] $PECAL PROVIRGNS

Re: Aldridge Job #275008-001, Xustallatiom of SO0 kVA Service at Great Lakes

Additional Insureds on General Liability: Thermal Remediation Beivices and

CERTIFICATE HOLDER

CANCELLATION

Thermal Remadiation Services
1755 Afton Avenue
Charleston 5C 25407

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES IE CANCELL ED BEFORE THE X

DATE THEREQF, THE IBSUDIG INSURER WILL EXDEAVOR TOMM. 30 owrs wsrren
NOTICE TO THE CERTIFCATE NOLDER NAMED TO THE LEFT, BUT KARURE 7O DO 5O $HALL
. WIPOSE MO OSLIGATION DR LIARATY OF ANY KIND UFOR THE SSOURER, ITS ASENTS OA

REPRESENTATAVES.
D P AVE %3

AUTHORIZTD REPRESENTATIVE
492
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A@!Q. CERTIFICATE OF LIABILITY INSURANCE;

DATE
1 of 2 0471172006
THI3 CEATIFICATE 13

B877-345~7378

’ulmmn—ua. inc. = Regiooal Cert Centex
26 Cmntury Blwd. .

| ALTER THE COVERAGE AFFORDED BY YHE POLICIES BELOW.

Asuumww
' ONLY. AND CONFERHS NO UPON THE TE
"HOLDER, THIB CERTIFICATE DOES NOT AMEND, EXTEND OR

° P. O, Bor 33191
110, L) snnnn lmmmﬁ NACS
b
WOWEY - waripoal Cucstruction Mentsls, Ino. I . Fravelers of Jwl 35674-006
© 13319 Ohatwenzth Strwet [r— )
Mizajco Bills, CA 91368 Ll
. INPURERC:
. . NSUREAD:
- .

ACOUNFEMENT, TERM OR CONTYINIOMN OF ANY

: POLICIESB. m'm&mﬂ'lm

CONTRACT OR WATH

NSURANCE AFFORDED BY THE POLICISS DESCIIBED HEREN WTOMLM"EMW
mmmmmmmms

mmmmmm\vumm

POLXY

R, [ e R,

EACHOCCURRENCE
PRI
VEDEXPS wor) -
“{ FERSONAL & ADV AR
GENERA AGGREGATE

| PRODUCTS. COMPIOPACS

COMBINED RINGLE LT
(Evaccant}

BODRYMAAY
(P parsoed)

BODRLY INURY
Puracciwg

Pwazioon

MO OMY- EANCCDENT
OTHER TRAN EAMCC
ATQOmLY:

EACNOCCURRENCE
" | aonuEQATE-

UB-4199522-8-03
{om-4393203-7-05

3/1/2008
3/3/200%

5/1/2006
8/1/2008

[e1 eocaccoens |

£ DISEASE - GAENPLOYEE
et - POLICY LT

Remadiation lorvh:-, Ino.
nudrl.ue.
mmm .

. Songview, Wa 98432

MDD 8arY OF e
| DATE THERGOR, W IS NI WILA. SORAYOR 70 L 30 _ duvs wamn
NOROE TO TR CEWTIREATE ROLDER MANED 1O T LEFT, SUT FLURE 70 DO B0 IALL
- BPGSE MO CRLIRATION OB ILABITY OF ANY KND URCR THE NGURER, I8 AGINTS 0N

e
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